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Chapter 1 Literature Review
Introduction
This chapter provides a brief overview of the project cost estimating methodologies used by eleven state
departments of transportation (DOT). Our focus rests mainly on the methods each DOT has implemented 
and how methodologies vary according the project context or where a project is in the project development
process. It serves as an introduction to different cost estimating techniques1 as well. Most of the information 
presented in this chapter draws from state DOT guidance and manuals on project estimating and a recent
AASHTO synthesis on project estimating methodologies (2013), however, content from NCHRP reports
and other documents (e.g., Anderson et al., 2007, Molenaar et al., 2011) have informed its development as 
well. Molenaar’s (2011) report directly informed the AASHTO report discussed in-depth below. The
chapter opens by defining and explaining the estimating techniques that are most commonly used by state
DOTs; it then provides detailed overviews of individual state DOT practices. The length of the state
summaries vary based on the amount of information agencies have made publicly available. Several states
have compiled extremely detailed cost estimation manuals that walk readers through the specifics of
different estimation techniques and how they are applied at different project stages (e.g., Minnesota,
Washington). The guidance from other states is more circumspect, presenting readers with only skeletal
outlines of the processes they use, or are primarily devoted to explaining the functionality of in-house or
proprietary estimation software. Our focus rests principally on the longer, more detailed manuals because
they offer the most fully articulated ideas, which could be used to organize a cost estimation manual for
KYTC. 
Although DOTs have developed a variety of methods and systems to estimate project costs, estimating 
follows the same general guidelines irrespective of state — early in project development (5-20 years from
letting), DOTs rely on conceptual estimates that incorporate significant contingencies, which reflect
inherent uncertainties with factors such as project definition, inflation, and market conditions; as a project
moves toward letting, DOTs progressively refine their estimates to bolster their precision and accuracy.
While planning-level estimates tend to be parametric (e.g., cost per mile, cost per square yard), estimates
prepared during design; scoping; and plan, specifications, and estimate (PS&E) often combine historical
bid-based estimates and cost based estimates (Table 1 defines estimating terms; see the next section for an 
in-depth discussion of different techniques) that are commonly employed in the manuals reviewed). There
is also considerable variability in who is responsible for estimating project costs. During early stages of
project development, this responsibility often lies with the designer or an estimator based in the project’s
home district. But in some states high-level estimates are developed by the central office. Estimates
developed later in project development, as a project nears letting (e.g., PS&E estimates, engineer’s 
estimates), are generally prepared by the central office with input from district staff. One important point
to keep in mind is that terminology differs among DOTs, as do the number and type of estimates prepared 
during the final stages of project development. For example, the Kentucky Transportation Cabinet (KYTC)
develops two final estimates, a field estimate and an engineer’s estimate. Conversely, Minnesota’s DOT 
produces an engineer’s estimate immediately prior to letting and Montana’s DOT describes its final cost
estimate as the final plans estimate. Accordingly, if readers consult the individual state manuals
summarized in this report, they should be attentive to the terminology used. 
Developing accurate and realistic project cost estimates serves many purposes, however, perhaps the most
important of these is that state DOTs will be unable to manage and deliver its transportation program if they 
do not produce estimates which align with the final project cost (AASHTO, 2013). Preparing cost estimates
helps DOTs manage costs, track project development, understand how contingencies evolve over time and 
1 Throughout this document technique and methodology/method are used interchangeably. This seems to be a
common practice; while it is possible to argue for an epistemological distinction between methods and techniques, 
that debate is immaterial for our purposes. 
KTC Technical Assistance Report Review of State DOT Estimation Procedures 4 
 
   
               
            
      
       
         
           
             
         
        
 
          
           
         
            
     
         
           
             
    
 
         
            
         
            
             
              
           
           
           
           
              
        
            
           
         
       
     
     
    
         
          
              
           
          
      
      
             
         
  
 
 
affect the total price tag, and hold project managers accountable for the progress and delivery of projects.
At the long-term planning stage, estimating also plays a critical role in helping DOTs prioritize
transportation needs. And as a project moves through development, continuously updating estimates helps
stakeholders manage project scope, schedule, and cost. Producing accurate estimates is important because
under- or overestimating total project costs negatively impact not only individual projects, but potentially 
hampers a DOT’s ability to deliver its transportation program. When project costs are overestimated for a
project, it leads to the overallocation of funding, which in turn deprives other projects of funding or prevents
them from ever getting off the ground (FHWA, 2015). Conversely, underestimating costs leaves projects
in a financially precarious position and forces DOTs to reallocate money from ongoing or future projects.
In addition to discussing estimating methodologies, we also review key factors that project managers,
designers, and estimators should consider when developing their estimates. A diverse range of issues —
from soil conditions and materials availability, to contractor work schedules and site constraints —
significantly impact a project’s final cost. If an estimator inaccurately judges how these factors affect project
delivery, the result is a flawed estimate. Most states rely on some combination of proprietary software and 
databases containing historical project data to prepare estimates. AASHTOWare (previously AASHTO
Trns*port) has been adopted by several DOTs. Other states, such as California, have developed in-house
systems to organize and prepare estimates. A full review of AASHTO’s software is beyond the scope of
this chapter, however, each summary notes what procedures and software a state has implemented. 
This chapter does not exhaustively describe each step in the estimating process. As a high-level overview,
it surveys a wide terrain and brings attention to critical issues KYTC should address when analyzing the
strengths and weaknesses of its current estimating procedures. Additionally, there are several highly 
specific topics it does not touch on, but which may be explored in further detail through numerous guidance
documents produced on the topic of project estimating over the past 15 years. For example, Paulsen et al.
(2008) laid out a comprehensive process for estimating the environmental costs associated with a project.
Their document can be used to estimate the cost of items such as environmental mitigation, the construction 
of structures intended to protect ecological processes (e.g., ensuring a culvert allows for the passage of fish,
or preparing environmental assessments. Anderson et al. (2016) advocated for a detailed project scoping 
process, which can be used to plan project work and avoid potential scope creep. While not focused entirely 
on estimating, the suite of tools it outlined to perform major activities of the project scoping process —
project development, analysis and documentation of alternatives, and development of the recommended 
alternative — can benefit transportation agencies in their efforts to prepare accurate cost estimates. Another
critical estimating activity is determining the cost of preconstruction services, using either a top-down or
bottom-up approach. Gransberg et al. (2016a, b) developed a guidebook around these topics.
Preconstruction services include items such as feasibility studies, attaining environmental clearances,
preliminary design and approval, right-of-way acquisition, utility relocation, and developing 
advertisements, among others. Top-down estimates are prepared when little is known about project details,
while bottom-up estimates are helpful when a transportation agency outsources preconstruction design and 
planning to an outside consultant. Although having reliable procedures established to develop project
estimates is critical, it is equally important for transportation agencies to have the organizational structure
in place to support staff when they prepare estimates. Paulsen et al. (2008) adopted a holistic approach in 
their guidance on improving cost estimating procedures at the organizational, program, and project levels.
At the organizational level, for example, agencies should make available the resources and consultant
support necessary to develop timely estimates. DOTs should also strive to integrate the estimating process,
enabling the staff from multiple departments (e.g., right-of-way, environment, construction, utilities) to 
collaborate with one another. A full discussion of these recommendations is beyond the scope of this
document, however, Paulsen et al.’s (2008) work should be viewed as complementary to the estimating 
methodologies we explore below.
KTC Technical Assistance Report Review of State DOT Estimation Procedures 5 
 
   
 
  
  
 
 
    
    
    
   
   
  
     
   
  
 
     
   
    
   
  
     
   
     
   
    
     
  
 
    
 
     
 
   
   
       
    
  
  
   
  
    
  
  
     
  
    
    
  
     
 
    
  
 
Table 1: Definition of Estimating Methodologies
Bid Type Description
Cost Per Element/Parameter Using Similar
Projects (i.e., Parametric/Conceptual)
• Estimators identify completed projects similar
to the one being estimated. Those projects are
converted to a cost parameter (cost per
centerline mile, cost per square yard). 
Estimates for the new project are then based
on this cost parameter.
• Use is generally restricted to during the early
stages of project development.
Cost Per Parameter Using Typical Sections
(i.e., Parametric/Conceptual)
stages of project development.
Analogous/Similar Project • Estimators identify one or several projects 
similar to the project being estimated. Items, 
quantities, and unit costs from the historical
projects are then used to estimate the price of
the current project. 
• Some DOTs (e.g., Montana) reserve this 
method for smaller projects that are not
• Estimators develop a cost parameter using
typical items which describe a standard
section of a given length (e.g., one mile). Cost
parameters are used with approximate
quantities to prepare an estimate.
• Use is generally restricted to during the early
complex.
(Historical) Bid-Based • Estimators research historical data, unit
prices, and quantities from previous projects. 
Pricing is then adjusted based on factors such
as location, market conditions, and quantities 
to estimate the total project cost. 
Cost-Based • Estimators base their estimate on knowledge
of variables related to work that will be
performed. Cost based estimates account for
the cost of labor, materials, event sequencing, 
production rates, and contractor overhead and
profit. Estimators must possess a good
working knowledge of construction industry
practices and current market trends to
generate a reliable estimate.
Historical Percentages • Estimators develop a percent based on
historical cost information. It is typically used
for project elements that are not defined early
in the project development process. Historical
percentages are based on the relationship
between the total cost of a group of items and
a total cost category.
Combined • Some DOTs combine multiple estimating
techniques (generally historical bid based and
cost based). States such as Oregon and
KTC Technical Assistance Report Review of State DOT Estimation Procedures 6 
 
   
     
 
  
    
   
  
 
 
            
            
         
    
           
         
           
            
           
        
  
 
           
            
          
          
    
          
               
 
 
 
   
 
Minnesota use cost based estimates for major
items (e.g., Portland cement concrete, 
structural steel, embankments, asphalt
concrete pavement). Smaller items are
estimated based on historical prices adjusted
to the project context.
Sources: Minnesota DOT, Washington DOT, Oregon DOT, Montana DOT
Cost Estimation Techniques
In 2013 AASHTO issued a report on best practices for project cost estimating. While the report synthesized 
the methodologies used by numerous state DOTs to estimate costs, it did not offer detailed treatments of
individual state practices. This section complements the brief introduction to the relationship between 
estimating strategies and project stage provided above. Most of the ideas presented in this section reappear
throughout the state summaries. At the risk of repetition, briefly discussing AASHTO’s report is worthwhile
because it neatly summarizes many of the challenges DOTs confront and various approaches agencies
leverage to prepare accurate estimates. The report also covers topics such as the effects of inflation on 
project delivery and options to account for it, cost control, and strategies for analyzing contractor bids.
However, because those topics fall beyond the remit of the current project, the discussion is restricted to 
only those chapters dealing with estimating methodologies (readers should consult Chapters 6-9 of
AASHTO [2013] for information on the aforementioned subjects). 
AASHTO distinguishes four project development phases — planning, scoping, design, and final design
(Figure 1). The estimates prepared during different phases differ from one another in terms of the
methodology used, purpose, and the program they support. Estimates at the planning stage are generally 
conceptual and used to evaluate long-term funding needs. During later project development phases, when 
it is imperative that estimates be more accurate and include less contingency, states typically rely on some
combination of cost-based or historical-bid based methods. Shifting to these methods lets estimators
gradually reduce the amount set aside for contingency (i.e., over time, the relative magnitude of the base
estimate [which excludes contingencies] increases). 
Figure 1: AASHTO Cost Estimating Classification
KTC Technical Assistance Report Review of State DOT Estimation Procedures 7 
 
   
         
           
      
             
       
             
            
     
      
             
           
             
       
          
  
          
 
 
  
   
    
    
    
   
 
  
      
           
   
         
      
 
           
          
  
                 
           
          
        
     
         
            
          
   
 
           
            
     
        
        
            
Conceptual estimating techniques facilitate long-term planning and project prioritization, and as such are
used during the earliest project development stages when projects are still incompletely defined. These
techniques derive an estimation by investigating the statistical relationships (or ratios) between a project’s
definition and historical costs (which originate from projects that have already been completed to let).
AASHTO suggests using conceptual estimates on low to moderately complex projects. While it is possible
to use conceptual estimating on projects with a high degree of complexity, estimators will garner better
results if they perform in-depth assessments of quantities and unit prices on them. Estimators require two
pieces of data to prepare a conceptual estimate: 1) sound historical cost information, and 2) project-related 
information matched to cost data. If an estimator lacks accurate historical data it is extremely challenging,
if not impossible, to develop a reasonably precise estimate. To ensure historical data are available to agency 
staff, AASHTO recommends that state DOTs invest the time and money necessary to assemble and 
maintain a comprehensive database of historical costs. This database should house data on construction cost
factors, lane-mile cost factors, bridge cost factors, historical percentage cost factors, computer-generated 
cost factors, right-of-way acquisition, and preliminary and construction engineering costs. To prepare a
conceptual base estimate, estimators must be sufficiently knowledgeable about the project’s definition and 
characteristics. With this information in hand, AASHTO prescribes a six-step procedure to generate base
estimates:
1. Select appropriate estimating approach.
2. Determine estimate components and quantify.
3. Develop estimate data.
4. Calculate cost estimate.
5. Document estimate assumptions and other estimate information.
6. Prepare estimate package.
Along with the base estimate, estimators should also evaluate risk and set contingency (i.e., prepare a risk-
based estimate; see discussion at the end of this section). Because of the significant uncertainty associated 
with conceptual estimates, in some instances the contingency will exceed 20 percent. The final step in 
conceptual estimating is the completion of a quality assurance and quality control check to ensure the final
estimate has accounted for all project characteristics, and that the estimated costs accurately represent the
level of effort needed to complete the project. 
Moving on from conceptual estimates, the report examines bid-based estimates, which AASHTO regards
as an empirically sound estimating methodology because it relies on data from past projects. An estimator’s
first step in developing a bid-based estimate is to calculate the appropriate quantities for items listed in the
project plans. With this data in hand they estimate the cost of each item using historical unit bid prices (or
average historical unit bid prices). State DOTs need to maintain comprehensive databases of historical
pricing data to use this technique. Most often, estimators use data extending back 3–5 years, although in 
some cases estimators limit this to one or two years. AASHTO recommends that DOTs establish a standard 
method to adjust historical prices for inflation (see p. 2-4), however, it does not prescribe a specific way to 
accomplish this. Estimators typically leverage historical bid-based estimating procedures beginning with 
the scoping phase. Many DOTs use some variant of bid-based estimating from scoping onwards (i.e.,
through project letting), although it may be combined with cost-based estimating. As long as a project is
conceptualized in terms of quantifiable items, bid-based estimating is a feasible option. 
Bid-based estimates require several inputs. First, a project must be well defined. By scoping, project
development managers will have schematic plans and a complete design basis from which to construct an 
estimate. Second, project characteristics must be sharply delineated. Estimators preparing bid-based 
estimates must scrutinize the local contingencies that will affect delivery (e.g., location, construction 
season, work restrictions, challenges presented by utilities). AASHTO provides an in-depth discussion of
these factors, however, because later portions of this chapter detail these, we omit a full summary here (see
KTC Technical Assistance Report Review of State DOT Estimation Procedures 8 
 
   
         
             
          
               
     
         
          
          
     
    
               
         
          
           
          
 
  
               
               
    
             
        
            
           
    
 
  
     
     
    
    
    
    
    
      
    
     
     
    
     
     
      
    
    
    
     
 
       
           
AASHTO 2013, p. 3-9–3-18). The third requirement is an encyclopedic database of bid data. AASHTO
recommends that state DOTs develop and maintain a bid line-item database for this purpose. Table 2 lists
information AASHTO suggests including in a historical bid-based database. State DOTs must decide which 
bids to populate the database with as they are constructing it. Five possibilities exist: 1) low bid only, 2)
low and second bid, 3) three lowest bids, 4) all bids (potentially excluding outliers), 5) all bids except high 
and low. To obtain the most accurate results, outliers should be removed from datasets using statistical
techniques (e.g., weighted averages, regression analysis). Once these have been eliminated the estimator
can derive a unit price that accurately accounts for a contractor’s actual costs and a reasonable profit. If the
estimator uses weighted averages, they must factor in how seasonality influences pricing. Agencies need to 
be consistent in their methodological choices. If procedural changes do occur the entire database should be
updated regularly, and in accordance with new data processing standards. The fourth item for state DOTs
to consider is the macro-environment and prevailing market conditions. Specific variable estimators need 
to factor into their calculations the work season, availability of contractors, level of competition among 
contractors, the number of concurrent projects underway in close proximity to one another (as this can 
impact contractor availability and the cost of labor and materials), and whether specialty work is necessary.
As the estimator begins to prepare the base estimate, they quantify the items they are estimating the cost of
and develop estimate data. The first step in developing an estimate is accessing historical unit prices; the
second step is to adjust those unit prices to reflect the quantities and contingencies of the project at hand.
Estimators also need to understand the impact of market volatility (e.g., sharp increases or decreases in the
cost of labor or materials) and adjust their prices accordingly. After they have determined unit quantities
and prices, the estimate is prepared, usually with the aid of in-house or proprietary software packages (e.g.,
AASHTOWare). The final estimate should be presented in a standard format, with prices broken out into 
multiple levels of detail and cost categories. As with conceptual estimating, the last step of bid-based 
estimating is development of a risk analysis, which aids the estimator in setting the contingency. 
Table 2: Information to Include in Historical Bid-Based Database (Source: AASHTO [2013])
• File Number • Contractor Name and Address
• County • Type(s) of Work
• District • Funding
• Bid Item Number • Completion Data
• Item Description • Working Days
• Item Quantity • Estimate Preparer
• Item Account • NPDES Acreage
• Unit of Work • Hourly Work Restrict ions
• Letting Data • A+B Bidding
• Estimated Construction Start Date • Road/Route
• Number of Bidders • Project Number
• Low Bidder Amount • Warranty
• Second Bidder Amount • Staging Area
• Third Bidder Amount • Stage Construction/Number of Stages
• Estimated Unit Price • ROW Restrictions
• Urban vs. Rural
• Special Construction Area
• Project Limits
• Bridge Type (If Applicable)
AASHTO recognizes two critical limitations on historical bid-based estimating. First, creating and 
maintaining a database with historical bid data is a resource-intensive activity, demanding considerable
KTC Technical Assistance Report Review of State DOT Estimation Procedures 9 
 
   
           
   
             
           
  
 
       
            
         
               
          
              
             
       
       
     
 
           
          
               
            
              
           
      
             
             
         
         
           
   
 
           
              
               
           
             
           
            
               
       
         
              
               
         
              
        
 
            
     
financial investments and dedicated personnel. Second, DOTs need to use consistent bid items for all
contracts, and the work covered by the bid items have to be consistent. Challenges also emerge if a project
has a large number of specialty items or items rarely used on other projects. Generally, there are insufficient
historical data on specialty and rarely-used items, and estimators will need to identify alternative estimating 
strategies to avoid producing a skewed bid. 
Whereas historical bid-based estimating uses data from previous projects to forecast total project cost, cost-
based estimating uses the recent and current pricing data on materials, equipment, and labor to develop 
estimates. This technique is particularly well-suited to situations where significant market volatility exists
and historical bid data either do not accurately capture current pricing (or cannot be used to develop reliable
future projections). Similar to historical bid-based estimating, estimators start by developing line item
estimates. To accomplish this, they will break each work item into a detailed list of task activities.
Estimators then assign a price for each activity, taking care to include separate costs for labor, equipment,
subcontractors, and material components. Cost-based estimating is generally reserved for the PS&E and 
engineer’s estimate, although some DOTs use it during the design and scoping phases to value major items
— if there is enough known about quantities and project conditions. 
Estimators use several inputs to generate cost-based estimates. A historical database that includes
information on productivity and pricing resources is critical. Cost-based estimates do not rely entirely on 
historical bid data (but in some cases, historical data on major items such as steel and structural concrete
are incorporated into the estimate). Historical data on productivity are essential for understanding the
requirements of a specific project and the amount of time and resources needed to complete an activity 
(e.g., the productivity of a paver). Estimators must also have recourse to accurate data on labor costs. Using 
these data, they can determine the crew size and composition needed to perform an activity. Thorough data
on equipment costs inform estimators about the combination of machinery needed to complete a job. As
they investigate what equipment is necessary for a job, estimators should keep in mind factors that impact
equipment usage, including job production rates, space availability and machine mobility and size,
equipment capabilities, the distance material has to be moved, grade steepness and direction, weather
conditions, hauling restrictions, and the cost to mobilize and demobilize equipment. Another area of special
consideration is small power tools, hand tools, and other non-capitalized equipment and supplies; typically 
these are estimated as a percentage of the total labor cost. 
Macro-environmental factors can influence a project if they: 1) go unrecognized by project managers and 
estimators, or if 2) conditions external to the project begin to impinge upon and affect its execution. If
estimators do not correctly assess and factor into their work the influence of market conditions they are
unlikely to generate sound cost estimates — market volatility affects the labor force, commodity prices,
equipment availability, and how many major projects are taking place in a region or locality. Additional
variables that should be factored into estimates include equipment and material pricing; subcontractor
pricing; contractor overhead and profit; and pricing adjustments that are based on project location, work 
methodology and quantity, and anything else that has the potential to influence price (e.g., size of project,
unit cost, waste). AASHTO recommends that state DOTs maintain production logs that document
productivity under different working conditions. With this information, estimators can adjust their estimates
to fit the expected working conditions throughout the project. All pricing data — whether historical or based 
on current and recent costs — must be calibrated to project location and work methodology and quantity.
As with conceptual and bid-based estimating, the final steps are performing quality assurance and quality 
control checks and generating a risk analysis and contingency (see below). The nature and content of project
reviews vary according project type and complexity. On large projects, reviews should be conducted by an 
external group of qualified professionals, although this is probably unnecessary on less complex projects. 
Irrespective of the estimating technique chosen, state DOTs must identify the risks associated with a project
and establish a contingency accordingly. AASHTO describes this as risk-based estimating, however, many 
KTC Technical Assistance Report Review of State DOT Estimation Procedures 10 
 
   
                  
           
    
 
              
          
   
            
             
   
           
       
      
     
 
 
   
 
             
         
            
         
          
   
 
     
              
             
            
           
               
        
 
of the state DOTs we looked at do not classify risk assessment as such — all estimates assess risk and set
contingencies based on risk evaluation. Thus, it is an ongoing activity enfolded into a broader set of
estimation activities. The purpose of risk-based estimates is to understand how unknown or uncertain items
and events can potentially affect total cost. There are two methods for setting contingency, a top-down and 
a bottom-up approach. Top-down estimates use historical data to relate risk to a range of contingency, while
bottom-up estimates draw on information gleaned from statistical analyses and simulations to gauge the
likelihood of a risk event occurring, its magnitude, and probable impact. Bottom-up estimates also account
for uncertainties in costs or quantities by establishing a range of values for each. Figure 2 depicts the
relationship between the base estimate and contingency at various project phases. Notice that for projects
in the planning stage the contingency is significant, and sometimes nearly equals the base estimate. This is
because projects are incompletely defined at this stage. As a project moves forward and it is defined in 
more concrete terms, contingency shrinks as does the potential range of values. Although this
conceptualization implies that final design estimates have no built-in contingency, a number of state DOTs
preserve a small contingency to offset the impact of unforeseen risks. 
Figure 2: Relationship Between Contingency and Base Estimates at Different Project Stages
A risk-based estimate has two inputs: 1) a definition of project complexity, and 2) a summary of
assumptions and concerns pertaining to design and estimating. Understanding the level of complexity 
associated with a project helps estimators select an appropriate method to assess risk. Although it is possible
to define complexity in myriad ways, AASHTO offers a tripartite classification scheme (Figure 3). A
bottom-up, probabilistic risk assessment method is best suited for estimating contingency on the most
complex projects. On smaller projects, DOTs need not use overly elaborate techniques. For projects where
only minor risks have been identified, a top-down, high-level approach is a satisfactory option (e.g., listing 
red-flag risks). Moderately complex projects warrant a qualitative risk assessment and top-down estimating 
approach (see also Anderson et al., 2007). The second input — knowledge of assumptions and concerns
related to project estimating and design — is also critical. When estimators have a deep understanding of
the assumptions and concerns embedded in project designs they are better able to identify potential risks
and set an appropriate contingency. Although estimators should focus on the project under consideration,
they will benefit from access to historical risk checklists and past risk analyses of other projects. These
must be used with caution, and ideally only after an estimator has reviewed details of the project at hand. 
KTC Technical Assistance Report Review of State DOT Estimation Procedures 11 
 
   
 
 
     
 
              
          
        
           
               
            
       
       
            
          
        
      
              
            
         
             
 
Figure 3: AASHTO Classification of Project Complexity
Any risk analysis must begin with the estimator (along with the project team) identifying what risks have
the potential to impact a project. Holding meetings which bring all of the project’s stakeholders together
will facilitate this process, as will having recourse to tools such as risk analysis checklists. The objective of
risk identification is twofold: 1) pinpoint and categorize potential risks, and 2) document risks. When 
mapping out potential risks, the project team and estimator should trace the key drivers of each risk,
determine their significance, and brainstorm potential strategies to mitigate and manage them should they 
arise. Risk generally has a negative connotation, however, risk encompasses all uncertain events — both 
positive and negative. Thus, when identifying risks, project stakeholders should also precisely characterize
them and develop a classification table that distinguishes positive from negative risks. Figure 3 presents
risks that state DOTs often confront on transportation projects (AASHTO 2013). While AASHTO (2013)
also acknowledges the possibility of positive risks (or opportunities), it does not list any positive risks in its
catalogue of potential risks. Some examples of positive risks may include an unanticipated reduction in the
cost of materials, learning that only a simplified environmental process is required (cutting back on how
much documentation is required as well as review time), or a contractor being able to coordinate multiple
projects simultaneously, thus reducing the time to completion. Project teams should work throughout the
project development process to identify new risks — positive or negative — that could have an impact.
KTC Technical Assistance Report Review of State DOT Estimation Procedures 12 
 
   
 
    
 
         
      
             
          
                
          
         
             
         
           
Figure 4: Key Transportation Project Risks (Source: AASHTO [2013])
Using the project complexity classification described above, AASHTO lays out three approaches for
estimating contingencies: 1) Type I (for non-complex, minor projects), 2) Type II (for moderately complex
projects), and 3) Type III (for major projects). The basic outlines of these estimating strategies were alluded 
to above. A Type I analysis produces a risk-based percentage contingency estimate. This simple analysis
requires the estimator to use a list of risks and a top-down percentage of project costs to arrive at a
contingency estimate. Type II estimates are risk-based deterministic estimates. The primary benefit of
preparing a deterministic contingency estimate is that it lets the estimator quantify a risk’s potential impact
in monetary terms (by multiplying the probability of an event by its expected impact). Although it also 
entails the use of a top-down percentage contingency estimate, this is accompanied by bottom-up estimates,
usually of major contingency items. Type III estimates are risk-based probabilistic contingency estimates.
KTC Technical Assistance Report Review of State DOT Estimation Procedures 13 
 
   
          
          
        
         
        
      
           
          
          
       
    
 
          
               
         
               
            
  
 
        
     
 
 
 
 
            
           
         
          
          
            
      
               
            
         
        
     
 
           
            
             
        
     
     
   
             
             
        
            
            
          
Reserved for the most complex projects, estimators will develop a probabilistic estimate using sophisticated 
statistical techniques (e.g., Monte Carlo simulations) to set the contingency. The kinds of risks estimators 
need to account for vary by project type. For example, on the most complex projects, estimators should pay 
careful attention to risks introduced by design complexity, unresolved constructability issues, political
factors, and complicated environmental regulations. Risks that deserve special treatment on moderately 
complex projects include geotechnical issues, changes in materials/foundation, delays in permitting, and 
bridge redesign and analysis. The most important risks on minor projects include contractor delays, changes
in program priorities, errors in cost estimating, and inaccurate technical assumptions (AASHTO 2013, p.
5-9). Certainly, it bears remembering that these risks are representative; nor are they mutually exclusive.
Major projects could encounter problems with, for example, contractor delays, although AASHTO
generally views risks such as these as less likely to afflict larger projects. 
As with other estimation techniques, risk-based estimations conclude with a quality assurance and quality 
control check. This may involve peer review, where an estimator who did not contribute to the project under
consideration analyzes the contingency estimate. Risk checklists can also assist with this process. AASHTO
argues the best way to ensure the quality of an estimate is through comprehensive peer review; this gives
other estimators the opportunity to apply their professional expertise and judgment, and it increases the
likelihood of the estimate being accurate. 
While this section has not catalogued every piece of information on AASHTO’s discussion of project cost
estimating, it should provide readers with a solid foundation to approach the ensuing state summaries. 
State Practices
New Jersey
The New Jersey Department of Transportation’s (NJDOT) cost estimating process is divided into four
stages. As project development moves forward, the amount of detail and precision required of estimates
increases (NJDOT, 2016). Estimates generated during the Programming and Planning Stage, for example,
have less specificity (e.g., cost per mile) than estimates developed during the Plan, Specification, and 
Estimate Stage. As a project evolves, estimates are continually updated based on new information. These
updates continue through project letting. There are several divisions within NJDOT that participate in the
development of project estimates (e.g., highway, structures). As such, the agency emphasizes the
importance of clearly documenting the process and preserving — in file accessible to all stakeholders —
supporting documents used to develop the estimate. Documentation must include all of the assumptions
that inform an estimate as well as justifications for the quantities, prices, allowances, and contingencies.
Additionally, sound documentation gives reviewers the information they need to accurately evaluate a
project and can later be archived so it may be consulted when future projects are in development. 
Table 3 describes the NJDOT’s estimating stages while Table 4 summarizes the procedures used to make
or review an estimate during each stage of a project. At the Programming and Planning Stage, estimates are
high-level and conceptual. Estimates are generally based on cost data derived from historic lane-mile cost
averages from projects with a comparable scope. Estimators also should include estimates for items such 
as utility and mitigation work and maintenance of traffic. Although it is critical for estimators to determine
potential costs associated with acquiring the right-of-way, these costs are not included in construction cost
estimates. The next stage is a scoping-level estimate. Scoping-level estimates establish a project’s baseline
cost. All subsequent estimates are compared to the estimate produced during the Scoping Stage. At this
stage of the project, enough data should be available to estimate the material quantities (e.g., asphalt,
concrete pavement, structures, excavations) necessary to proceed with construction. Estimates for
quantifiable items leverage historical bids to develop base unit prices. These prices are then adjusted for
project-based contingencies. The cost estimates produced at the Scoping Stage are used to compare
alternative project delivery options to determine which will most effectively address transportation needs. 
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By the time a project reaches the Design Development, a preliminary alternative method has been selected 
and is used to begin NEPA (National Environmental Policy Act) analysis. As design work moves forward 
during this stage, construction cost estimates are refined using AASHTOWare, which is software a number
of state DOTs use to estimate project costs. More precise estimates are compared against the funding which 
have been programmed for the project. As the design begins to take its final form, the estimate will include
finalized items and quantities and all contingencies should be accounted for. During this period, final utility 
estimates are prepared. Estimators analyze market conditions to identify their potential impact on unit prices
(and therefore the total project cost). Immediately prior to final submission of the project design, NJDOT
again uses AASHTOWare to create a detailed itemized estimate, using both contract qualities and historical
bid item prices. As a project enters the final estimating stage — Plan, Specifications, and Estimate — the
Engineer’s Estimate is prepared. This estimate is used to allocate funds for construction and evaluate
contractor bids. 
NJDOT identifies numerous cost drivers that can produce minor or significant impacts on construction 
costs. The quantity of materials for a project affects the unit cost of supplying or constructing a particular
item. For example, if a project requires large quantities of a material, suppliers may offer discounts because
their overhead and labor costs are more distributed. However, in some cases the need for larger quantities
can drive up prices, such as when a project includes many structures that demand the input of vast resources
(e.g., steel, labor) that increases their market scarcity. When a project requires smaller quantities, higher
unit prices result because transporting and constructing them is less efficient. Another cost driver is the type
of work being performed. Jobs performed by hand (rather than by machines or other automated 
technologies) or those that call for greater precision are more expensive to complete. A volatile market for
a particular kind of material can also significantly influence prices, as can the overall availability of
materials. NJDOT recommends monitoring the availability of materials (e.g., stock inventory, production 
rates, limits of current supply) when developing price estimates. Similarly, where a project is being 
constructed influences unit bid prices. As such, estimators should factor in a project’s location (urban,
suburban, or rural setting) when they assemble construction cost estimates. The time of year when project
construction is slated to occur is also a key factor. Estimates should account for seasonal adjustments. For
example, it is ideal to begin a project during the early part of construction season (i.e., early spring) to 
ensure there is sufficient time to complete it before the onset of cold weather. If activity is planned into the
winter, estimators need to account for the added costs related to winter overhead, heating of materials, and 
any damage that could be exacted by hazardous conditions. Project type is another important variable to 
consider. On new highway projects, right-of-way acquisition may drive up the price, whereas more efficient
construction access can reduce contractor expenses. Conversely, reconstruction projects take place along 
existing alignments which limits access for construction equipment. Estimators must price this into their
estimates as well as expenses associated with construction phasing and maintaining traffic. Cost drivers are
specific to individual projects. Therefore, estimators need to bear these points in mind when they begin to 
develop estimates, systematically working through each driver that may be a factor. 
Although the use of lump sum items is discouraged because the challenges they introduce for estimators,
often they cannot be excluded entirely. NJDOT defines lump items as “an item that does not have a detailed 
quantity specified and 100% payout of the item is virtually guaranteed (2016, p. 16). NJDOT recommends,
if possible, breaking lump sum items into smaller work packages that historical data are available for and 
then tallying the sump of individual components (i.e., cost-based estimation). This approach results in more
accurate and precise estimates. Because this can be time consuming, percentages or ranges based on 
historical data are often applied. Some items amenable to this estimation procedure include the maintenance
and protection of traffic; bridge demolition; and removal, mobilization, and clearing and grubbing. 
KTC Technical Assistance Report Review of State DOT Estimation Procedures 15 
 
   
   
 
  
 
 
 
 
 
 
   
 
 
 
    
 
 
   
 
 
  
 
 
  
 
 
  
 
  
   
 
 
 
 
  
 
  
 
  
 
 
  
 
 
 
 
 
  
 
  
 
 
  
  
 
 
 
 
  
  
 
 
  
  
  
  
 
    
 
   
     
    
 
    
  
    
   
    
  
  
 
   
  
    
      
      
Table 3: Summary of NJDOT Project Estimating Stages
Estimating Estimate Type Estimate Estimate Source of
Stage Method Developed or Estimate
Updated
Programming 
and Planning
Conceptual/planning-
level estimate
Similar Projects
Historical
Percentages
• TIP Estimate • Capital
Project
Management
Scoping Baseline estimate Similar Projects
Historical
Percentages
• Preliminary
Construction
Cost Estimate
• Concept
Development
ROW
• Access Cost
Estimate
• Designer
• Division of
ROW
Design
Development
(Preliminary 
Engineering)
Mid-level estimate Cost Estimation
System software
• Construction
Cost Estimate
• Designer
Design
Development
(Final Design
Phases)
Detailed itemized
estimate
Cost Estimation
System software
• Construction
Cost Estimate
• Designer
PS&E Completed detailed
itemized estimate
AASHTOWare
Project Software
• Engineer’s 
Estimate
• Designer
• Finalized by
NJDOT
Estimators
Table 4: Steps Used to Make or Update Estimates at Each Stage
Estimating Step Description of Activities
Determine (or review and update) estimate
basis
Document or update project type and scope, 
including:
• Scope documents
• Available drawings (which define the
percentage of engineering and design
completed)
• Project design parameters
• Project complexity
• Unique project location characteristics
• Disciplines required to prepare cost estimate
Prepare (or update) base estimate Prepare or update estimate, including:
• Documentation of estimate assumptions, 
types of cost data, and adjustments to cost
data
• Application of appropriate estimation
techniques, parameters, and cost data
consistent with level of scope definition
• Coverage of all known project elements
• Coverage of all known project conditions
KTC Technical Assistance Report Review of State DOT Estimation Procedures 16 
 
   
    
 
  
 
   
  
    
 
     
 
     
 
     
    
 
 
             
       
          
          
          
             
        
       
 
          
       
                 
               
               
        
            
        
         
         
      
        
    
          
      
              
        
           
            
             
          
        
           
 
 
• Verify estimates are consistent with past
experience
Review total estimate Review estimate basis and assumptions, 
including:
• Methods to develop estimate parameters (e.g., 
quantities) and associated costs
• Completeness of estimate relative to project
scope
• Application of cost data, including project-
specific adjustments
• Reconciliation of current estimate with
previous estimate(s)
• Preparation of an estimation file
Note: Estimates at each stage must follow this sequence of steps
Washington
Project cost estimates for the Washington Department of Transportation (WSDOT) include all direct capital
outlay costs (e.g., right-of-way, structures, landscaping), but generally exclude indirect costs (WSDOT,
2014). The guidelines have been written for project designers and project managers (hereafter referred to 
as estimators). Figure 5 summarizes the workflow implemented during each phase of project development
to generate estimates. Estimates are refined throughout the project as project scopes are defined more
clearly. There are four phases of the project development — Planning; Scoping; Design; and Plans,
Specifications, and Estimates (PS&E). This section first discusses the generalized workflow used during 
each phase’s cost estimating process and then looks at considerations specific to each phase. 
The first step in WSDOT’s workflow is determining the Basis of Estimate. This is a comprehensive
description of the project, including assumptions, notes, and exclusions. It contains project information and 
data on the scope and schedule. The level of detail presented in the Basis of Estimate is contingent on the
phase as well as the type and complexity of the project. It includes a history of the estimating process. Thus,
a Basis of Estimate document that is produced during the PS&E stage will retrace the evolution of the
estimate during each project development phase. After the Basis of Estimate is in place, a baseline estimate
is developed. This consists of the estimated costs for each item (or aggregate of items) necessary to complete
the project. Project scope, magnitude, and complexity dictate the estimation technique. When putting 
together a baseline estimate, estimators consult historical databases as well as internal subject-matter
experts to ensure accuracy. Early phase estimates will include key milestones as well as the anticipated 
duration of the environmental, design, right-of-way, ad/bid/award, and construction phases. Once an 
estimate has been made, it undergoes review. This review analyzes the project and estimate assumptions to 
verify they are appropriate for the project; determines whether the baseline estimate accurately reflects the
project scope; evaluates whether the scope, schedule, and cost items have been accounted for correctly; and 
confirms that historical (and other) data have been used in a suitable manner. After concluding the review,
a risk assessment is undertaken to look at the influence of uncertainties on project cost and schedule. Risk 
analysis focuses on market conditions and inflation to evaluate assumptions built into the estimate; subject-
matter experts are also consulted to highlight issues that maybe problematic. The potential consequences
of uncertainties are documented and used during subsequent design phases. Once risk assessment has
wrapped up, the estimate is sent to internal and external stakeholders — the estimators decide to whom
information on the estimate should be communicated. Before estimates are conveyed to WSDOT 
management, independent reviewers examine them and estimators revise based on review comments. After
management has studied an estimate, it will again be revised to reflect comments or concerns that
management expressed. 
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Figure 5: Washington DOT Project Estimating Workflow
As noted previously, WSDOT has four overlapping project development phases (Planning, Scoping,
Design, and PS&E); the estimating workflow described above is iterated for each phase. Planning phase
estimates are developed to estimate funding needs for long-range planning and for prioritizing needs
identified in the Highway System Plan. Because this is the earliest phase, estimates are based on a limited 
amount of project information. The techniques employed during this phase are parametric estimating,
historical bid prices and historical percentages, and analogous project estimating. Often the project scope
is incompletely defined as this stage. As such, it is incumbent upon the estimator to flesh out the project
scope in order to put together an accurate estimate. WSDOT recommends a field review of the project site
during this stage to better understand project demands and identify and document potential high-cost items
(e.g., hazardous waste or environmental mitigation, utility relocation, installation of noise barriers, traffic
management needs). Estimators should also determine the worst case scenario and bear in mind issues such 
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as market volatility when developing initial estimates. Because projects may languish for extended periods
before they move onto the scoping phase, estimates should be periodically revisited and updated to reflect
changing market conditions and other issues that may impact construction. 
Estimates made during the Scoping phase serve as the baseline estimate for the remainder of the project,
which means the Washington State Legislature will use this number to set the budget. Estimators can make
use of historical bid-based estimating, parametric estimating, or cost-based estimating — in some cases,
separate approaches may be used depending on the item(s) being priced. WSDOT recommends that
estimators perform in-depth research to understand the full scope of work that is necessary and, if warranted,
contact other stakeholders (e.g., suppliers, city or county engineers) to discuss issues that may significantly 
impact project costs. Making visits to the project site is important in order to document obstructions that
could impede construction work. The estimate made during the Scoping phase should account for and 
quantify existing structures, utilities, and obstructions. Paying special attention to utility impacts and 
potential risks is also critical. It is helpful to include perspectives beyond those of the personnel who 
originally scope a project in order to identify problems or concerns that previously went unnoticed. 
Estimates are generally updated several times throughout the Design phase, during geometric review,
general plans review, and preliminary contract review. When an estimate is made or updated during the
Design phase, the estimator should not assume estimates put together during the Scoping phase are correct
(or that the project is sufficiently defined). Rather, they need to approach the estimate with fresh eyes. When 
estimates are revised, the revisions are documented and a written explanation is composed that describes
the reasons for significant changes. At this stage, the techniques used are historical bid-based estimating,
cost-based estimating, and risk-based estimating. The purpose of risk-based estimating is to account for
uncertainties in a project’s cost and schedule. When an estimator uses cost-based estimation techniques,
they need to record their assumptions about factors such as crew size, production rates, and types of
equipment that will be used. At this point, the estimator should begin considering the timing of project
advertisement — projects advertised in the late fall or winter may elicit lower bid due to market softness
and the greater availability of crews. Estimators should not hesitate to frequently consult experts when 
preparing or revising estimates, as the information they offer can help the estimator better anticipate local
contingencies that influence project cost. 
When a project reaches the PS&E phase, the engineer’s estimate is readied for the final contract review.
This estimate is used to allocate construction funding and assess contractor bids. There is no set technique
for estimating project costs at this stage, with historical bid-based estimating, cost-based estimating, and 
risk-based estimating all being sanctioned by WSDOT. The agency recommends drawing on historical
information from the region where a project is located because often, historical bids are from the same
contractors that will bid on the new project. Estimators should acquire guidance from construction staff to 
assess how factors such as staging, materials storage, hauling of materials, location of batch plants, and 
other constructability issues will impact project delivery. Generating accurate estimates at this stage
requires estimators to think like a contractor; elements and categories used during earlier phases are
disaggregated into individual items. Figure 6 summarizes the cost estimating project by phase. It notes the
percentage of a design completed at each stage, what purpose an estimate serves, the most commonly used 
risk estimation techniques, tools, and the acceptable estimate range. Note that from the Scoping phase
forward, WSDOT leverages a software package — BidTabs Pro — to analyze standard bid items and 
contractor bid data. Users can look at data from earlier projects to generate more precise and accurate bid-
based estimates. 
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Figure 6: Cost Estimating Matrix for the Washington DOT
Specialty groups within WSDOT generate estimates for projects in which they have expertise. Accordingly,
project managers play an important role in coordinating estimates that originate from specialty groups and 
ensuring that estimates are received in a timely manner. Different groups become involved at various points
of a project. For example, the Utilities Office should be involved during the earlies stages of project
development to prevent conflicts from arising later on. Likewise, environmental staff should be consulted 
early in the process to analyze the environmental impacts of construction and determine legal or regulatory 
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hurdles that need to be navigated. Other offices that participate in the process are the Bridge and Structures,
Right-of-Way, and Traffic Design and Operations. 
WSDOT has identified a number of cost drivers that can impact total project cost. Table 5 lists each driver
and briefly summarizes their influence. Arguably, these cost drivers have broad applicability and should be
considered by project estimators irrespective of what state transportation agency they work for. 
Table 5: Cost Drivers and Descriptions
Cost Driver Description of Effects
Geographic Contingencies • When establishing bid prices, it is important
to consider whether a project is located in an
urban, rural, or suburban area.
• Projects in urban locations have to deal with
confined work spaces, limited hours of
operation, but may benefit from the ready
availability of contractors and materials.
• Projects in rural settings benefit from
expansive work spaces and little traffic, 
however, materials, equipment, and labor
must be transported long distances, which
drive up costs.
• Terrain and local hydrological conditions 
affect the cost to perform work.
Construction Contingencies • This pertains to all risks or events which are
not explicitly quantified in an estimate, such
as uncertainty over quantities and minor risk
events, work elements, and other project
requirements.
Restrictive Work Hours • When work can only be done at night, 
estimates should reflect additional expenses 
associated with nighttime operations. 
Material Quantities • In some cases, the unit price for a material
falls when large quantities are necessary, 
however, in some cases (e.g., a project that
requires building numerous structures), large
quantities can increase the price.
• Suppliers generally charge higher prices when
smaller quantities are requested.
Material Shortages • Material shortages will increase costs.
• If a particular material is in acutely short
supply, it may be worth exploring whether a
change in design is appropriate. 
Standard Items • Standard items are commonly used
information related to quantities and
quantities are well-known to contractors and
the DOT. Information on their historical
prices is readily available.
• The use of standard items should be
encouraged to keep costs down.
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First-Time-Use Items • When an item is required that has not been
used on a previous project, estimators need to
conduct extensive research to develop
accurate pricing.
• Estimators should not rely on a single
contractor to obtain pricing — multiple
sources should be consulted.
Separate Operations • Separate operations typically increase item
costs. This is particularly true if work units 
are spatially dispersed throughout the project
site.
Handwork • Specialized work performed by hand has 
higher united costs than work that is mass
produced or done through automated means.
Specialty Work • Specialty items differ from the majority of
work on a project. Estimating their cost
requires that the estimator understand the
nature of the work and what resources are
needed to complete it.
Item Availability • Items that have widespread availability are
less expensive than specialty materials or
materials that are in short supply.
Scheduling, Lead Time • Contractors tailor their bids based on how
work is distributed across the project. 
Estimates need to consider lead time and how
to maximize resources.
Site Constraints • Site constraints (e.g., installing piles under
water, working near railroads or historical
buildings, dealing with environmental
hazards, working in areas with limited room)
or difficult work conditions increase costs. 
Soil Conditions • Assumptions about geotechnical
considerations made early in project
development may be inaccurate. Estimates 
should be updated to reflect the project’s team
evolving knowledge of soil conditions.
• Many estimates do not properly account for
the shrinkage and swelling of materials. 
Estimators need to pay close attention to
shrink and swell factors as they can
significantly influence the cost of a project.
Estimating Lump Sums • Lump sum items reduce the administrative
cost of contract administration, but they
transfer risk to the contractor, potentially
leading to higher bids. 
• The use of lump sum items should be
restricted to a small number of circumstance.
Force Account • This is a method of payment in which
WSDOT pays contractors the actual expenses 
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for all labor, materials and equipment. It is 
typically used for unforeseen work and work
items that are poorly defined. 
• Use of this method should be limited because
it can drive up costs.
Timing of Advertisement •
impacts bid prices. The ideal time to advertise
The timing of a project’s advertisement
is several months before the work season in
which a project is to be completed.
• If project work is to occur during the peak
season, it should be advertised as soon as 
possible before it begins in order to ensure a
competitive bidding environment.
Expected Competition and Contractor
Availability
Other Contracts
• If a project is advertised after contractors have
scheduled their work for the season, bid prices 
will be higher than they otherwise would be.
• The number of contractors bidding on a
project will influence the price — project
costs decrease when three or more contractors 
bid.
• If multiple projects are advertised
simultaneously, it will have an effect on bid
prices.
• Multiple projects happening in a single area
can reduce the availability of skilled labor or
Permit Conditions
Inflation
materials, driving up costs. 
• Estimators should consult with the
appropriate environmental personnel in the
main office or regional offices to understand
the current permit conditions.
• Several issues warrant close attention, such as 
stormwater collection and treatment, wetland
protection and mitigation, hazardous materials 
testing, and containment and treatment. 
they need to account for inflation.
• Estimates anticipate project costs at the time
they are created. When estimates are updated, 
Other Funding Sources, Agreement of Work • It is critical to document all sources of
for Others funding early in the project development
phase to identify problems that may arise later
on.
Montana
The Montana Department of Transportation (MTDOT) develops project estimates at each of its five key 
design stages — Nomination/Preliminary Field Review (PFR), Alignment and Grade, Scope of Work, Plan-
in-Hand, and Final Plan Review/Contract Plans. Estimates made during the Nomination/PFR stage are high-
level; as project development proceeds, estimates are refined and elaborated based on the agency’s evolving 
understanding of the project requirements. Table 7 summarizes the strategies used to prepare cost estimates
during each design stage, including the cost estimating method used, allowable contingency, and the amount
of inflation built into the estimate. MTDOT cautions that estimators will have to rely on extensive
KTC Technical Assistance Report Review of State DOT Estimation Procedures 23 
 
   
              
    
 
             
       
               
     
    
  
       
    
   
  
   
   
 
  
              
             
                
    
           
          
         
    
 
  
  
      
    
  
     
  
     
  
   
 
             
             
      
       
 
 
    
           
            
             
             
         
               
engineering judgment to determine the best cost estimating methodology at each stage and decide which 
method yields the most reliable estimate. 
Estimates developed at the Nomination/PFR stage are preliminary and do not include exact quantities.
Because of the inherent uncertainty of project specifics during this stage of development, estimators should 
use more than one method to estimate costs and then compare the results of different methods. Estimators
must document all of their assumptions and produce a written estimate that contains all of the items which 
have factored into the estimate. Cost estimate methods appropriate for this stage include:
• Cost per mile (using similar projects within a region let in the previous 6–12 months)
• Cost per square yard
• Cost estimate spreadsheet (includes approximations of the quantities of major bid items and average
bid prices)
• HEAT’s (Highway Economic Analysis Tool) Cost Estimation Module
• Analogous estimating (recommended for small, specialized projects)
When assembling Nomination/PFR estimates, estimators should also factor in items that can influence the
cost (Table 6). Along with bid items, it is also important to consider contingency and risk to understand 
what known and unknown conditions have the potential to slow project delivery. The agency defines
contingency as the amount of funding added to the project to offset the effects of incorrect unit costs, the
possibility of unknown events impacting project delivery, unforeseen project requirements, and other risks.
Some risk factors MTDOT suggests looking at include: schedule time, traffic control issues, the effects of
project letting on construction and constructability, rail and utility issues, environmental mitigation,
availability of materials and labor, geotechnical problems, project size, unknown risks, and the potential
influence of change orders.
Table 6: Items Factored into MTDOT Nomination/PFR Estimates
Guardrails Traffic signals, Lighting, ITS
Large culverts and irrigation facilities Turn bays and other isolated widening
ADA ramps, curbs and gutters, sidewalk work Environmental mitigation, wildlife crossings, 
wildlife fencing
Bridge surveying, work, and adoption Unique or idiosyncratic fencing needs
Retaining structures Constructability issues
Public relations (key factor on urban projects) Training programs
Weed control Railroad involvement
Extensive utility workarounds
At the Nomination/PFR estimating stage, contingencies of 10% to 25% should be built into the project
budget. Project scope influences contingency — while it is reasonable for a minor project, such as a seal
and cover, to have a 5–10% contingency, major projects are likely to have much larger contingencies built
in. As Table 7 shows, the maximum allowable contingency declines for each proceeding stage. Inflation is
set at 3% per year regardless of the cost estimating stage. 
At the Alignment and Grade stage, estimators develop more accurate estimates for grading, surfacing, and 
large drainage facilities. While there may still be quantities unknown, the precision of estimates at this stage
are much greater than at the Nomination/PFR stage. Projects with estimates above $15 million require the
involvement of a Cost Estimate Review team, which reviews the bid prices assumed by the estimate and 
looks at known and unknown issues to identify where significant risks may exist. The Cost Estimate Review
team is interdisciplinary, and draws from all functional areas of MTDOT. Appropriate cost estimate
methods at this stage include the cost per mile, cost per square yard, and a cost estimate spreadsheet. The
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spreadsheet accommodates quantity estimates for major bid items — taken together, these items are
responsible for 65–85% of the total project cost. Cost per square yard should not be the primary estimating 
used at this stage; rather, estimators should rely on it to validate estimates developed using other methods. 
At the Scope of Work stage, estimators should have knowledge of all major items. Quantities typically have
not been finalized, however. Cost estimating methodologies used at this stage include the cost estimating 
spreadsheet. Along with the major bid items included during the previous stage, it is updated to contain 
estimates from additional design areas, including Bridges, Traffic, and Geotechnical. During later stages of
project cost estimating MTDOT is reliant on AASHTO software (e.g., AASHTOWare; see New Jersey
write-up). 
Once the project reaches the Final Plan Review/Contract Plans stage, estimators will have quantified all
bid items. If necessary, the Cost Estimate Review team will reconvene to examine any issues that have
developed such as scope adjustments, discovery of previously unknown site problems, and
constructability issues. Estimators adjust pricing for large items based on regional factors. Estimators also
study the effects of big-ticket items on constructability and project costs and obtain prices for similar
items with verified bid histories. The cost estimating methods used at this stage include the cost estimate
spreadsheet and AASHTO software. 
Table 7: Cost Estimating Methods for Montana DOT Project Development Stages
Design Stage Cost Estimating Methods Contingency Inflation
Nomination/PFR • Cost per mile
• Cost per square yard
• Estimated quantities (cost estimate
spreadsheet)
• HEAT module
• Analogous estimating
10%–25% 3%
Alignment and Grade • Cost estimate spreadsheet 10%–25% 3%
• Cost per mile
• Cost per square yard
Scope of Work • Cost estimate spreadsheet 10%–20% 3%
• AASHTO software
Plan-in-Hand • Cost estimate spreadsheet 5%–10% 3%
• AASHTO software
Final Plans • Cost estimate spreadsheet 0%–5% 3%
• AASHTO software
California
The California Department of Transportation (Caltrans) applies the term project cost estimate to all capital
outlay costs (e.g., right-of-way, structures, and landscape) incurred during a project. It does not usually 
encompass support costs. Caltrans splits project cost estimates into two categories: project planning cost
estimates and project design cost estimates. Project planning cost estimates are used to justify a project, for
programming, during the analysis of alternatives, and to obtain approval. Project design cost estimates
summarize the cost of contract item and generate the bid item list in construction contract documents.
Consistent methodologies and formatting must be used when preparing estimates. Caltrans has developed 
standard formats to perform cost estimates. Project engineers update estimates throughout project
development, while project managers review and approve all estimates. But this is not to suggest project
engineers generate estimates without external input. Other stakeholders who participate in this process
include:
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• Headquarters Division of Engineering Services — Structure Design
• Headquarters Division of Design
• Headquarters Division of Project Management — Project Delivery and Workload Development
• Headquarters Management
• District Right-of-Way
• District Project Management
• District Director
It falls within the ambit of Headquarters Division of Engineering Services — Structure Design to produce
all estimates related to structures, while District Right-of-Way formulates all estimates related to right-of-
way. It is the project engineer’s responsibility to combine estimates generated by individual functional units
into a composite estimate. 
After the initial creation of estimates, they are updated at regular intervals. All estimates receive annual
updates. These generally focus on revising unit costs based on current market conditions (as long as no 
major changes to the project scope have been made). Estimates are also required at the beginning of each 
programming cycle. These are prepared biennially. Once a project has been authorized, project
development reports are generated which include the project cost estimates. Caltrans also requires project
engineers to update estimates if a particular work item needs a more detailed cost estimate than is currently 
available, or if project costs have changed significantly. Estimates also require updates after the Plans,
Specifications, and Estimate milestone. 
Project planning cost estimates are created before project approval. There are four subcategories of
estimates that fall under the heading of project planning cost estimates — project feasibility, project
initiation, draft project report, and project report. Project feasibility cost estimates are high-level estimates
sometimes used by management to decide whether project development should move forward. Because
projects are not clearly defined at this juncture, estimators typically rely on analogous estimating, assuming 
the worst probable case. The estimate must include quantified estimates of high-cost items, environmental
mitigation, utility relocation, noise barriers, transportation management plan, structures, and major storm
drains. A contingency of 30% to 50% is appropriate at this stage. Project initiation cost estimates must be
completed before a project is initialized. They include more details and serve as baseline estimates against
which future estimates are compared. Project initiation cost estimates account for additional factors such as 
forecasted traffic volume, geotechnical design considerations, information on materials and pavement,
advance planning studies for new and existing structures, environmental mitigation, right-of-way and 
utilities data sheets, and traffic management. Draft project report cost estimates add significant detail to 
estimates produced during earlier stages of the project. Estimators update estimates for all project
alternatives using data they have received from other functional units. This final estimate developed during 
planning is the project report cost estimate. It is readied after public hearings have been held, the preferred 
alternative selected, and completion of the environmental document. However, it does not serve as a
baseline unless Caltrans uses it to establish a new programmed cost. Contingencies are to be approximately 
15% at this stage. 
Once a project has received approval from management, it transitions to the project design phase. Cost
estimates moving forward are prepared using the Basic Engineering Estimating System (BEES), a
proprietary system that is used to communicate information about projects. The project cost estimate
includes the district cost estimate and structure cost estimate (if applicable). The district cost estimate
encompasses all highway contract items of work and the costs associated with them. As estimators identify 
contract items of work and quantities they are incrementally entered into BEES. This facilitates
development of the final engineer’s cost estimate. Two estimates are produced during this phase — the
preliminary engineer’s cost estimate and the final engineer’s cost estimate. The preliminary engineer’s cost
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estimate is the fair and reasonable price the State of California should expect to pay for a project. It is
updated regularly during the design phase as knowledge of a project evolves. The final engineer’s cost
estimate is completed as PS&E development concludes. It contains all contract items and quantities.
Contingencies should be less than 5% by this point. 
Connecticut
The Connecticut Department of Transportation (CTDOT) mandates biannual updates of project
construction cost estimates, at significant design milestones — Preliminary Design, Semi-Final Design,
Final Design for Review, and Final Design Plans — and when the scope undergoes significant changes
(CTDOT, 2016). Figure 7 illustrates the relationship between project development phase and estimated 
contract costs at various project stages. During early stages of project development, estimators lack the
knowledge needed to make precise estimates for items and minor item allowances (i.e., the base estimate).
The base estimate is the estimated cost of anticipated contract work — it encompasses total construction 
expenses, including the price of individual work items. Estimators can use catalog pay items, aggregate
cost factors, or other approved methods (e.g., cost basis). However, most often, estimates are based on 
recent bid prices (within the past three years), although these can be adjusted based on inflation. During the
early stages of project development, uncertainties are most pronounced. Early stage base estimates have
significant contingencies built in to account for these uncertainties. Contingencies are the costs driven by 
risk and uncertainty in the project. As project timelines are often unknown during the early stages of project
development, it is important for estimators to build in a suitable level of inflation to account for changes in 
work items. CTDOT recommends an inflation rate of 5% beginning in 2016. As project development moves
forward, the base estimate constitutes a larger and larger proportion of the estimated contract cost. By the
time designs have been finalized, estimated contract costs have two components — identified items and 
contingency. Final design plan estimates include contact costs, non-contract costs, and contingencies. 
CTDOT makes heavy use of AASHTOWare’s Estimator module. Thus, a considerable portion of its
guidance relates to using it for developing estimates. A thorough review of AASHTOWare is beyond this
chapter’s scope, however, CTDOT uses the software to generate precise and accurate estimates for unit-
based items. Estimates generated by Estimator leverage historical pricing. However, the Estimator module
has several key limitations. It does not do the following: generate estimated prices for lump sum or
estimated items, generate estimated non-contract costs, or generate estimated prices for unit-based items
unless an item has been used on at least two previous construction contracts. Additionally, if the bid history 
catalog selected by the estimator contains 2–14 instances of an item being used, Estimator averages those
prices to produce an estimate. If a bid history catalog includes more than 15 uses of an item, it employs
regression analysis to estimate the price using factors such as quantities, location, letting type, and work 
type. CTDOT staff must be willing to use engineering judgment to validate the quality of Estimator’s 
pricing. 
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Figure 7: Connecticut DOT’s Project Cost Estimating Stages
Indiana
Indiana’s Department of Transportation (INDOT) requires cost estimate updates at various stages in the
project development process. The first of these is the Project Initiation Estimate, which is produced by 
district offices after they have nominated a project for inclusion in the agency’s multi-year highway 
improvement program. This first high-level estimate uses broad units of cost, such as cost per mile or cost
per square mile. District offices also review similar projects that have recently been completed in the area
to make estimates. Next, the Preliminary Engineering Study Estimate is generated by the centrally located 
Environmental Policy Team. This team relies on input from the district to prepare a more detailed cost
estimate. Unit prices form the basis of this estimate, however, if quantities have been specified they should 
be used. Table 8 summarizes the items factored into this estimate and what offices are responsible for
providing estimates for each item.
Table 8: Items in Estimates
Item Basis of estimate Source of Estimate
Roadway items • Cost per mile per roadway
width (encompasses 
earthwork, pavement, 
structures, drainage, and
other items)
• EPT
KTC Technical Assistance Report Review of State DOT Estimation Procedures 28 
 
   
     
   
 
  
   
 
  
  
   
        
       
  
 
    
   
   
  
  
    
 
 
   
  
 
    
  
 
 
  
     
   
 
  
   
  
  
   
   
  
  
         
          
          
              
    
 
  
     
  
     
     
   
     
   
       
   
Structure items • Cost per square yard based • EPT
on the price of similar
structure type, work type, 
and crossing type
Traffic-Signal Items • For signal installation, cost • Traffic Signals Team
per intersection
• For signal-interconnect
system, cost per installation
Traffic-Signs Items • Cost per sign • Signing and Lighting Team
Lighting Items • Cost per mile or cost per
interchange where lighting
will be installed
• Signing and Lighting Team
Traffic Maintenance • Parametric estimation based • EPT
on a comparison with past
projects of similar size, 
type, and complexity
Right-of-Way • Estimate of land costs, • Office of Real Estate
damages, and administration • Administrative Services 
costs Team
Contingencies • Contingency factor for • EPT
miscellaneous and lump 
sum items based on 20%– 
30% of roadway/bridge
construction items
Preliminary Engineering • On road projects, a markup
of 3%–6% based on the first
eight items in this table
(excluding Right-of-Way)
• On bridge projects, a
• EPT
markup of 5%–8%
Unit Costs • Quantities and average • CES/Estimator Software
weighted unit prices
After the Preliminary Engineering Study Estimate, the designer assumes responsibility for refining cost
estimates. The first estimate they generate, which is also included in the Design Summary, occurs during 
the Preliminary Field Check stage. Once project development has reached this stage, the designer should 
be able to approximate some of the quantities. Averaged unit weight prices are used to generate this bid.
Designers need to be attentive to factors which can affect unit prices, including:
• Geographic location
• Similarity of recent construction projects used as a basis of comparison
• Inflation
• Reliability of recent construction cost data
• Recent trends in the cost of materials, labor, and equipment
• Proposed project schedule
• Anticipated difficulty of construction
• Environmental mitigation
• Use of experimental materials (requires coordination with Office of Research and Development)
• Project size relative to size of similar projects
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Designers use the Cost Estimation System and Estimator (a software program used to generate estimates)
to prepare their estimates. Estimator requires the input of quantities to produce a cost estimate. Based on 
these quantities, it generates a cost estimate using historical data from earlier projects. Based on engineering 
judgement, a designer should factor a 10%–25% contingency into the total cost to account for unknown 
quantities. At the Design Approval Plans stage, the designer should know all of the major quantities.
However, if some quantities remain unknown, they should build in an appropriate contingency. All plans
should be completed by the Final Check Prints stage, and all quantities should be input into the Estimator
software. At Submission of Final Tracings, the designer should have a cost estimate in hand based on final
plans and quantities. The final Engineer’s Estimate is used to evaluate bids and determine whether the
lowest bid is fair and reasonable given the amount of work requested. Although INDOT takes a staged 
approach to the development of cost estimates, it mandates that designers revise or prepare new cost
estimates if there is a project scope change or project delay. 
Georgia
Georgia’s Department of Transportation (GDOT) has adopted a six-phase approach to estimating project
costs (summarized in Table 9). From a project’s outset, the state’s Cost Estimating System (CES) and Right-
of-Way and Utility Cost Estimating System are used to generate estimates. Initial project estimates are the
responsibility of the office or department (i.e., source) that identifies a candidate project. There are four
principal sources in Georgia — the Office of Planning, District Offices, Metropolitan Planning 
Organizations, and the Office of Traffic Operations and Maintenance). During the Concept Development
Phase, the source office first has staff inspect the field site before it documents the basis and justification 
of its cost estimate. Estimates made at this point also include costs for scoping or preliminary engineering.
The source office also produces an updated construction cost estimate based on data collected during the
field visit as well as conceptual studies. Once preliminary engineering has been authorized, a project
manager assumes responsibility for developing and coordinating activities related to estimation until the
final estimate is prepared (this falls to the Office of Engineering Services). Divisions throughout GDOT 
collaborate to assemble estimates. As such, the Office of Right of Way prepares cost estimates using 
approved right-of-way plans. The Office of Utilities is responsible for cost estimates for utility relocations.
Estimates are updated on a regular basis in the CES. 
Contingencies vary based on project type (Table 10). For example, low-risk projects such as adding a
bicycle facility or reconstructing part of a road without adding capacity have a 5%–10% contingency added 
in during the Concept Development Phase. Although by the time a project reaches the Preliminary Field 
Plan Review stage, contingencies should be in the range of 0%–5%. Conversely, more complex projects
(e.g., new construction) require the inclusion of greater contingencies in the early phases of project
development. By the time the projects are in the final stages of development, however, their contingencies
should also be approximately 0%–5%. 
Table 9: Estimation Phases and Descriptions
Estimation Phase Description
Concept Development • Prepared by source office
• Estimate based on field data collection and
proposed project
conceptual studies
• Source office provides justification for
Preliminary Field Plan Review • Prepared by project manager
• Includes more detailed information on
earthwork, drainage, staging, and erosion
control quantities
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Right-of-Way
Utility Relocation Plans
Final Field Plan Review
Final Engineer’s Construction Cost Estimate
Source: Georgia DOT (2014)
• Prepared by Office of Right of Way
• Uses detailed right-of-way plans to estimate
the amount necessary to obtain right-of-way
authorization
• Prepared by Office of Utilities
• Estimate based information in utility
relocation plans
• Prepared by project manager
• Estimate based on project quantities as well as 
information about signing and marking, 
staging, utilities, right-of-way, bridge, 
earthwork, and paving quantities
• Submitted to Office of Engineering Services
• Prepared by the Office of Engineering
Services
• Final estimate that serves as basis for
comparing bids received at letting
The project manager is responsible for integrating estimates from outside offices into a single estimate. For
example, when the Office of Right of Way estimates the amount of funding necessary to acquire the right-
of-way, this information is communicated to the project manager. The project manager incorporates that
estimate into the overall project estimate. The phases described in Table 10 are not strictly sequential.
During the Concept Development phase, for instance, the project manager requests estimates from the
Offices of Right of Way and Utilities. Estimates for projects outsourced to external contractors are the
responsibility of the designer of record. Although GDOT makes no specific recommendations about the
prudence of using lump sum items, project managers should reach out to the Office of Engineering Service’s
Estimating Section for help preparing them. 
Table 10: Contingency by Phase for Georgia DOT Projects
Project Type Risk Contingency
Concept PFPR FFPR
• Enhancement
• Bicycle
• Pedestrian facility
• Safety
Low 5%–10% 0%–5% 0%–5%
• Reconstruction or
rehabilitation w/no added
capacity
Low 5%–10% 0%–5% 0%–5%
• Maintenance-restoration
and rehabilitation
Medium 5%–15% 0%–7% 0%–5%
• New or replacement
bridge
Medium/High 10%–15% 0%–7% 0%–5%
• New construction High 10%–20% 5%–10% 0%–5%
• Reconstruction or
rehabilitation w/added
capacity
High 10%–20% 5%–10% 0%–5%
(PFPR = Preliminary Field Plan review; FFPR = Final Field Plan Review)
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Illinois
The Illinois Department of Transportation (ILDOT) divides project cost estimation into four phases —
Project Initiation Estimate, Phase I Estimate, Phase II Estimate, and Engineer’s Estimate. Estimating 
activities kick off once a project has been nominated for inclusion in ILDOT’s Multi-Year Highway 
Improvement Program. The Office of Planning and Programming, with assistance from district
programming engineers and/or estimating engineers, assembles the initial estimate. The Project Initiation 
Estimate is a very high-level document. This estimate is based on units of cost (e.g., cost per mile, cost per
square yard) and an examination of previous projects which had a comparable scope and magnitude. More
specifically, at this stage highway project estimates use a cost per mile per roadway width and include the
cost of earthwork, pavement, drainage, and other items. Estimates for structural projects hinge on a
calculation of cost per square foot, and traffic signal project estimates are based on the number of signals
installed per intersection. Quantities are not required at this stage of estimation, however, if they are known 
they should be included, as should a contingency factor of 10%–20%. Because many contingencies
influence project outcomes, ILDOT advises estimators to determine unit costs based on a consideration of
these variables:
• Geographic location (e.g., urban or rural setting, location within the state, district project will occur
in)
• Similarity of recent construction projects
• Inflation
• Reliability of recent construction cost data
• Trends in the cost of materials, labor, and equipment
• Difficulty of construction
• Constructability issues that may arise
• Proposed project schedule
• Anticipated construction staging
• Right-of-way acquisition
• Presence of railroads
• Utilities and utility relocations
• Environmental problems
District programming engineers, with the aid of estimating engineers, assume responsibility for preparing 
Phase I Estimates. On projects outsourced to a consultant, it is up to the consultant to develop quantities
and determine unit pricing. Staff preparing the estimate should request information on quantities that remain 
unknown, although it is possible some quantities will not be available at this stage. As they attempt to 
resolve breakdowns, estimators need to consider the influence of major items (e.g., interchanges, bridges),
whether a project will potentially span two construction seasons, and the sources and utilization of project
funding. For the latter item, estimators identify costs associated with construction, right-of-way acquisition,
utility adjustments, local participation, and consultants. 
Multiple estimates may be prepared during the Phase II project stage. These are put together by estimators
in local offices with the assistance of designers. Table 11 lists the stages or events that should trigger the
development of a new or revised estimate during Phase II.
Table 11: Illinois DOT Phase II Estimates
Reason for Estimate Description
Preliminary Plan Review • Revised cost estimates used to set preliminary
Disadvantaged Business Enterprises 
requirements
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Changes are based on approximate quantities.
• A significant delay in project delivery should
prompt development of a new estimate so that
it reflects current rates of inflation, materials 
• Sometimes revised cost estimates are
prepared to ensure the program funding is 
appropriate for the project. 
Project Scope Change • Designers will obtain a new construction cost
estimate if the project scope changes. 
Project Delay
Final Plan Submittal
Engineer’s Estimate
•
•
and equipment costs, and contractor
workloads.
District estimating engineers produce a cost
estimate based on final plans. Once complete, 
it is sent to the Bureau of Design and
Environment, which assembles the Engineer’s 
estimate.
This is ILDOT’s official project estimate. It is 
used to evaluate contractor bids and determine
if the low bid is fair and reasonable. 
Estimating engineers use a variety of information furnished by designers to create estimates, including 
plans, quantities (this encompasses breakdowns and lump sum items), specifications, and cost estimates
prepared by other divisions within ILDOT (e.g., Bureaus of Bridges and Structures, Operations, Electrical
Operations). If lump sum items are required by a contact, estimating engineers break these items into their
component parts and estimate the price of each separately — estimators arrive at the lump sum by adding 
these prices together. 
Estimators leverage the agency’s Contract Maintenance System to develop estimates. This system houses
worksheets, historical pricing information, and other resources used to prepare estimates. Generally,
estimates are based on quantities and unit prices. While ILDOT’s guidance contains detailed instructions
on how to fill out worksheets, this information is omitted here (see ILDOT, 2016, p. 19-22). 
Minnesota
Minnesota’s Department of Transportation (MnDOT) has adopted a combined cost estimating/cost
management (CE/CM) program. After the agency identifies a transportation need, CE and CM processes
begin. The agency breaks project development into four phases — planning, scoping, design, and letting.
Estimates are prepared at critical points throughout project development. There are seven critical points
(some phases require the development of estimates at more than one point. Figure 8 illustrates where each 
phase is located relevant to the beginning of construction, while Figure 9 summarizes estimating activities
according to project development phase. The agency refines its estimates throughout the project
development process as more information about a project becomes available. The state relies on AASHTO
software to prepare PS&E estimates, specifically its Cost Estimating System and Proposal Estimating 
System. However, software-based estimates can be prepared as soon as the scoping/design phase. District
offices also rely on a number of spreadsheet templates to organize and develop early phase estimates. 
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Figure 8: Minnesota DOT’s Project Development Process Timeline
Planning estimates are conceptual and inform development of the 20-year Transportation System Plan and 
10-year Highway Investment Plan. Although the conceptual nature of planning phase estimates is well
recognized, they are nonetheless critical for assisting the agency in judging alternatives and deciding which 
transportation needs are most urgent. Conceptual estimates are based on parametric estimation techniques.
Under this framework, past project performance is used to understand the potential economic impacts of
future projects. Two estimation techniques are commonly employed during planning — cost per parameter
using similar projects and cost per parameter using typical sections. Because much uncertainty exists during 
planning, estimates are reported in ranges (i.e., not point estimates). Estimators located in district offices
are tasked with estimating project costs during planning, although district planners and staff in the central
Office of Project Scoping and Cost Management provide assistance as well. 
Figure 9: MnDOT’s Cost Estimate Classification System
Figure 10 illustrates the planning phase estimate work breakdown structure (WBS). First, the estimator will
determine the estimate basis. During this task, stakeholders assisting with the estimate collect and document
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all of the information which will go into the planning cost estimate. Five sub-processes fall under this
heading — 1) review concept definition, which includes key project parameters identified during early 
planning stages; 2) identify alternatives to estimate (excluded if there are no alternatives); 3) review of site
characteristics, which includes a narrative of the project type and complexity, site location analysis, and 
key influences on the estimate; 4) determine if clarification is needed; and 5) document estimate basis.
Although the WBS lists these items sequentially, in most cases they will be performed concurrently and 
repeated as warranted. Functional groups within the agency (e.g., Structures, Right-of-Way) offer guidance
and estimates for work items which fall under their purview. 
Figure 10: MnDOT’s Work Breakdown Structure for Planning Phase Estimates
The estimator’s next step is to determine the base estimate. The goal of this process is to develop the most
likely cost estimate without contingency. Estimators confront two significant challenges at this stage —
first, information on the project may be scarce, which forces estimators to rely on a large number of
assumptions and base their estimate on previous projects; second, because a long period of time separates
planning from the actual construction (up to 20 years), it is difficult to accurately forecast inflation, market
impacts, or how the project will be redefined. Estimates generated during this phase are used to facilitate
long-term transportation planning and set priorities based on anticipated funding. Once the base estimate
has been prepared, estimators move on to analyze risk and contingency. Risk assessments are built using 
information from assumptions about a project’s definition, an evaluation of assumptions included in the
estimate, and subject-matter expertise. Another factor is project complexity. All projects are assigned to 
one of three classes of complexity — risk tools and analytical techniques are selected based on this
categorization (see below). The outputs of this process vary according to project complexity. For some
projects, the output will be a red flag item list, while more complex projects require the development of
more complex risk analysis and contingency estimates. For the latter projects, estimators may prepare
detailed three-point estimates or use Monte Carlo simulations to forecast contingencies. After risk and 
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contingency analyses have been completed, the estimate is reviewed and submitted for approval. The level
of review is a product of project complexity, with more complex projects demanding more in-depth reviews.
After being approved, a communication package is assembled and distributed to key stakeholders. The
purpose of these documents is to present information about projects in a fair and objective light. Generally,
these packages contain the following items: the project basis (what the project includes and what it does
not); the total project cost range; uncertainties regarding total project cost; assumptions underlying the
project and estimate; project schedule; and the project development status. Along with the estimate details,
this package includes a one-page summary which highlights the most critical facets of a project.
Communications packages keep stakeholders informed about projects and where they stand in the
development process. All estimating routines used in later phases (e.g., scoping/design, PS&E) culminate
with the production of a communications package. Admittedly, this is a high-level description of an 
extremely intricate and complex process. We do not review subsequent estimating phases in the same level
of detail — readers should refer to MnDOT’s guidebook and the detailed work breakdown structures that
are contained therein2. 
Scoping/design estimates are extremely critical because they are used to establish the baseline project
definition, cost, and schedule. All project-related costs are managed against the baseline estimate. After
being set, the baseline estimate remains unchanged. If significant project changes are required after the
baseline has been established that will impact the cost, the project must go through a formal review process.
Estimating techniques used during this phase vary according to project type and complexity, and in some
instances estimators elect to use AASHTO software beginning at this stage. MnDOT lists six estimating 
techniques appropriate for scope/design estimates — analogous or similar project, cost based, historical bid 
based, historical percentages, parametric estimating, and a combined approach. The combined approach 
blends different techniques, applying them based on the nature of a work item. Scope/design estimates are
point estimates (i.e., they are not reported as a cost range). Like planning estimates made, scoping/design 
estimates have contingencies built in to account for project uncertainties. 
PS&E estimates are based on definitive contract documents, which themselves are based on the project
final design. These estimates are used to finalize project funding before the project is advertised and to 
evaluate the bids which are received. MnDOT uses three approaches for PS&E estimating — cost based,
historical bid based, and combined. The combined estimate adopts a bottom-up approach to estimate the
cost of the items that account for a significant fraction of the project’s total construction cost (e.g., Portland 
cement concrete pavement, structural steel). All other item costs are estimated using historical bid prices.
PS&E estimates include contingencies, but they are embedded at the item level. 
MnDOT uses a sophisticated three-tiered approach to estimate contingencies. The level of project
complexity dictates what type of risk analysis is employed. Projects are grouped into three categories —
non-complex (minor) projects; moderately complex projects, and most complex (major) projects. Risk 
analysis is matched to project complexity. And while all types of risk analyses are built upon a common
foundation, the tools and level of effort depend on the type of project being appraised. For minor projects,
the agency uses a Type 1 Risk Analysis. This entails developing a list of risks and estimating contingencies
as a percentage of the project cost. Moderately complex projects undergo Type 2 Risk Analysis. Using this
method, estimators take advantage of more robust risk identification tools. It also requires consideration of
specific contingency items. To thoroughly understand the nature of risks which can impact a project, a
probability-impact matrix is prepared to qualitatively rank risks. Type III Risk Analysis is reserved for
major projects and leverages quantitative risk management. This analysis begins with a risk analysis
workshop that brings together key team members to discuss and identify project risks. Based on these
discussions, estimators develop a stochastic estimate of the cost, schedule, and contingency, all of which 
2 MnDOT’s guidebook contains exhaustive descriptions of estimating phases and the sub-processes required to
assemble an estimate for each phase.
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are updated continually throughout project development. MnDOT’s guidebook includes a detailed appendix
that describes numerous risk assessment tools and under what circumstances each should be used (2008, p.
335-486).
Other States
We reviewed publicly available materials from a number of other states. Many of these states, however,
provide a less detailed overview of the estimation process. Rather than presenting step-by-step guidelines
for developing estimates, their main focus is on systems and software packages that are used to prepare
estimates. In some cases, the software is sourced from AASHTO, but a number of states — in addition to 
those already mentioned — have created proprietary software to estimate project costs. This section briefly 
touches on several states that have project estimating manuals which concentrate on using project cost
estimating software. The focus is limited to what the manuals say about the estimation process per se, rather
than the mechanics of software use.
Nevada
The Nevada Department of Transportation (NVDOT) assigns responsibility for project estimates to the
Roadway Design Division. Throughout project development, cost estimates are updated to reflect current
knowledge. During the earliest phases of development — the planning and scoping phases — the agency 
uses risk-based parametric estimates. This is a form of analogous estimating that bases the estimate on 
comparable past projects and historical pricing data. As a project moves into the design phase, more
accurate estimates are necessary to ensure the agency budgets for it appropriately. Estimators prepare
estimates at six stages during this phase: 1) Engineer’s Estimate; 2) Intermediate Review Estimate (60%
plans); 3) Quality Assurance Estimate (checking phase); 4) Final Engineer’s Estimate (plan, specifications,
and estimate); 5) Preliminary Estimate; and, if necessary 6) a New Bid Item Version Number Estimate.
NVDOT views the engineer’s unit price as the foundation of a project estimate. The engineer’s unit price
is the price of a unit of work. It should be adjusted based on project-specific contingencies. As such, it is
critical for the estimator to account for a project’s local context — they should proceed with caution when 
they compare prices from other regions, are dated, are influenced by a special circumstance, when there is
little historical data available, or if the price of some component is vulnerable to market fluctuations.
Estimators must also be attentive to economies of scale, the proximity of material resources, and other
trends that may affect a project. Like other states, NVDOT recommends basing estimates for lump sum
items on each component necessary for an item of work. During preliminary design, estimators should aim
for a project contingency of 15%. This number should fall to 10% by the end of the intermediate design 
stages. At final design, projects less than $3 million should have a 7% contingency; projects between $3
million and $25 million should have a 5% contingency, and projects estimated to cost more than $25 million 
should have a contingency of less than 3%. 
Utah
The Utah Department of Transportation’s (UDOT) method for estimating costs is straightforward.
Estimates are updated throughout project development, with accuracy and precision increasing as the
project approaches letting. UDOT has four types of estimate, which correspond to project development
stage — concept estimates; scoping estimates; plan in hand estimates; and the final engineer’s estimate
(prepared at the plan, specification, and estimate stage). Proprietary worksheets and a database of historical
project information are used to develop estimates. And while it is the responsibility of the project designer
to compile estimates and keep them up-to-date, individual design groups are tasked with completing 
estimates for their area of responsibility (e.g. structural designers estimate the cost of structural items, the
utilities engineer estimates the cost of utilities). UDOT’s estimates incorporate two types of contingency:
project contingency and change order contingency. Project contingency is built into an estimate to account
for things such as minor work items and inaccuracies in project design. For this form of contingency,
UDOT’s rule of thumb is 25% at the concept stage, 15% at scoping stage, and 10% at the plan in hand 
stage. Change order contingencies are included to account for any changes which arise during construction.
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This form of contingency is generally set at 10% of the construction amount and remains in the project
estimate through advertisement. Table 12 lists the general steps UDOT recommends for preparing the
engineer’s estimate.
Table 12: Utah DOT’s Procedure for Developing an Engineer’s Estimate
Step Notes (If Applicable)
1. Compile quantities
2. Calculate unit bid prices
3. Individual departments provide quantities 
and costs for their work items
4. Develop estimate for each department’s 
work items
5. Add contingencies
6. Perform a Red Flag Analysis
7. Verify estimate is sufficient for project
delivery; identify outstanding areas of
concern
8. Conduct quality control/quality assurance
• The accuracy of quantity estimates should
align with the current level of design
• Maintain documentation that specifies how
unit prices were developed
• n/a
• n/a
• This includes contingencies for unknown
items, miscellaneous items, and inflation
• This analysis increases or decreases the
estimate based on project characteristics
• Estimators should confirm there is enough
funding to cover all project elements
• Determine whether scope modification or
additives/alternate bidding will overshoot the
allocated funding
• Follow UDOT procedures and back up all
documentation
UDOT also identifies a number of contingencies estimators should bear in mind when estimating unit bid
prices. 
Table 13: Key Factors Identified by Utah DOT Affecting Unit Bid Prices
Factor Considerations and Questions to Address
Location - Is the project in an urban or rural setting?
- Do projects in the area typically generate many
or few bidders?
Time of Year - Contractors build up a backlog for the summer
months during the winter.
- Projects that are advertised during the summer
will elicit higher bids because equipment, labor, 
Constructability
required construction methods?
Item Quantities - Smaller unit quantities usually equate to higher
unit prices.
Limitation of Operations - Are there limitations on working hours?
- Will lane closures or traffic control affect project
work?
Availability of Materials - Are key materials such as cement, steel, or oil in
short supply?
and materials can be in short supply.
- Are there project items which are unique, new or
innovative which may affect cost?
- Are contractors sufficiently familiar with the
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- What is the distance from the project site to the
nearest aggregate pits or hot mix asphalt plants?
Process Familiarity - New or innovative processes can increase
construction costs.
Specialty Equipment - Do contractors have the necessary equipment to
complete the project, or will they have to acquire
Construction Schedule
savings.
it special?
- Do special contract provisions give the
contractor leeway to modify the start the date, 
enabling them to coordinate resources across
projects?
- Letting contractors use flexible scheduling can
reduce their risk and yield significant cost
Contractor Risk - Excessive risk may be a disincentive to
contractors that would otherwise bid.
Conclusion
Most states adopt a phased — or staged — approach to the development of project cost estimates. During 
the programming phase (i.e., before a project receives formal approval), estimates are generally high level
and lack precise information about quantities. After project approval, more detailed cost estimates are
generated. These estimates are updated routinely throughout the project development cycle, with estimators 
gradually adding in more details about unit item prices and quantities. As the specificity of the estimate
increases, the amount of contingency built into it should decline. During early stages, most state DOTs
recommend building in a contingency of 20%-30%. The final engineer’s estimate typically has a
contingency of 3%-5%. Likewise, most states use an inflation adjustment factor of 3%-5%. In addition to 
updating estimates at defined milestones, most state DOTs require that estimates be updated when major
changes are made to a project’s scope or if a project encounters significant delays. 
Preparing cost estimates is messy and complex; it requires both a firm grasp of engineering principles and 
artful intuition about how different factors influence project costs — many cost estimating manuals
acknowledge in their opening pages that developing estimates is as much a science as it is an art. It is a
process that often involves the coordination of multiple branches across a state DOT. During the early 
stages of project development, many state DOTs assign cost estimating to personnel in district offices.
Estimators leverage the expertise of individual branches (e.g., Right of Way, Utilities, Structures) to 
produce accurate estimates. In some states, these branches prepare an estimate for all activities related to 
their domain, which is then forwarded to the estimators. Estimators then compile this information into a
single estimate. Accordingly, estimators must be willing to collaborate across disciplinary lines.
Assembling strands of information from various sources is a complex and time-consuming task and should 
be undertaken with care and exacting attention to detail. Central offices generally prepare the final estimate,
which is used to appraise the bids received from contractors. 
DOTs benefit from applying a set of consistent, straightforward methodologies to estimates across all
phases of project development. Although not stated explicitly in any of the guidance reviewed, consistent,
straightforward methodologies have another benefit — state DOTs beleaguered by rapid turnover in staff
benefit from having clear guidance on estimating procedures, as new estimating personnel will be able to 
quickly learn how to prepare an accurate estimate. Most state DOTs rely on proprietary or commercial
software to develop cost estimates. A number of states have created in-house systems to aid with estimation 
activities. In some cases, these systems are quite sophisticated, but some states use more basic pre-formatted 
Microsoft Excel workbooks to do estimates. Other states make use of AASHTO’s cost estimating software
(previously this was known as Trns*port; it has rebranded as AASHTOWare) to store information on 
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historical pricing/bid data and produce new estimates. Maintaining a historical database of previous
projects, their characteristics, and estimating and bid information is critical for developing accurate and 
precise estimates for new projects. 
State DOTs encourage estimators to identify project-specific contingencies that may influence construction 
costs. Projects located in rural areas may be more expensive than those situated in urban areas due to the
added expense of securing adequate labor and hauling materials to the project site. It is also critical to factor
into the estimate how geological, hydrological, and geomorphic conditions will influence construction. For
example, a high water table could introduce geotechnical challenges and add time to the project duration.
Estimators should also consider required material quantities and the prevailing market conditions, the level
of specialty work necessary, and the season in which construction is to occur. Paying close attention to 
contingencies that influence construction costs will result in more accurate estimates. Although many state
DOTs advise against the use of lump sum items, most recognize that incorporating them to some extent is
unavoidable (for items such as traffic control). If possible, estimators should break lump sum items into 
their constituent parts and estimate the price of each component separately. Once all components of a lump
sum item have been estimated they can be added together. Using this method to estimate lump sum items
will generally yield more accurate results.
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Chapter 2 KYTC Estimating Procedures
Overview of KYTC Procedures
As seen in Chapter 1, there are several approaches that states use to generate estimates and often the process
is complex, requiring a number of factors and coordination across various branches within the department
of transportation. In this chapter, various KYTC forms and policies are summarized to provide the most
complete picture possible of how current processes function — from a broader project design and delivery 
overview — to pre-design activities. 
In the Highway Design Manual, Exhibit 200-01, the Project Delivery Core Processes Flowchart shows
project identification and scope all the way through construction and maintenance, which is a broader
overview of essential functions that comprise project delivery. Exhibit 200-07 Preliminary Design Example
Flow Chart for Projects with a Finding of No Significant Impact (FONSI) shows “steps that may occur
during the preliminary design process” which include those noted previously and listed in the Highway 
Design Manual (HD 203.2). The key decision points are listed in HD 203.2 as follows: purpose and need,
public meeting (first), review of alternatives, scope of impacts, public meeting (second), preliminary line
and grade meeting, finalize environmental assessment, public hearing, alternative confirmed, FONSI and 
location approval, and final design.
Narrowing the focus to pre-design, the Highway Design Manual, HD-202, details a number of activities.
According to the KYTC Highway Design Manual (HD-202.1): “Projects may be proposed by various
entities including area development districts (ADDs), district offices, and local officials to address safety,
operational, or other transportation system needs.”3 At this point a Project Identification Form (PIF),
described in Table 14 below, is completed; this includes DRUC estimates. PIFs contain a preliminary cost
estimate (see the Highway Design Manual Exhibit 200-02 for an example). A Legislators’ Official Request
for Project Cost Estimate and Consideration may also be the vehicle for inclusion in the plan. 
Figure 11 and Figure 12 were constructed in consultation with the Study Advisory Committee (SAC) and 
represent the project development processes that lead to the development of a project schedule and funding, 
and the process that results in a project estimate including the request, receipt of the request, and 
development of estimate, respectively. 
3 http://transportation.ky.gov/Organizational-Resources/Policy%20Manuals%20Library/Highway%20Design.pdf
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Figure 11: Project Development Path to Project Estimates
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    Figure 12: Project Development Process for Initial Project Estimate
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The Division of Program Management then develops a recommended Highway Plan for the legislature in 
even-numbered years. An enacted Highway Plan emerges from the legislature that includes proposed 
projects and estimated costs for the DRUC phases. A sample page from the 2016 Highway Plan4 is shown 
in Figure 13.
4 http://transportation.ky.gov/Program-Management/Highway%20Plan/2016HighwayPlanAll.pdf
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  Figure 13: Sample Page from 2016 Highway Plan 
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The Project Development Branch Manager (PDM) assigned to an individual project then gathers existing 
data from various sources, including Planning Study results. Once this is done the PDM uses the Request
for Funding Authorization (TC 90-122) and Project Spend-Down (see Exhibit 200-04 in the Highway 
Design Manual for an example) to request funds. A Design Funds Documentation Summary to develop 
estimates of funds is also needed. Design Memorandum No. 4-98 notes that, “All projects shall be scoped 
at least one year prior to the authorization of project design.”5 The Division of Program Management
prepares the Project Authorization form (TC 10-1). Funding may be authorized for activities including 
planning and DRUC phases. After authorization, activities such as the pre-design meeting, purpose and 
need, project scope, schedule and milestones, and environmental overview are set or conducted. 
KYTC Forms and Policy
KYTC policy manuals were searched using keywords such as “estimates” and “estimating” to gather
documentation and forms related to the estimating process. This includes estimating that is done outside of
the initial project estimates but is useful for understanding KYTC’s guidance on the entire process. A list
of the forms and studies and a brief description are in Table 14, while the relevant sections from various
policy manuals are noted in Appendix A along with links to the appropriate manuals. 
Table 14: KYTC Forms and Studies 
Form/Study Description
Data Needs Analysis 
(DNA) Studies
DNAs are brief, limited, small scale studies used to gather basic existing data;
to identify potential project development concerns; and to better define the
project purpose, need, and scope. They provide basic planning-level
information on all smaller projects, such as bridge replacements or intersection 
realignments that do not require lengthy, detailed planning studies. DNAs
include planning level cost estimates for design, ROW, utilities, and 
construction, and are historically done for consultant projects. DNAs are
recommended on projects that have not had a planning phase, and they are
required on all consultant projects that lack a planning study. Occasionally,
DNAs are completed for larger, unexpected projects.
Planning Studies These studies result from Highway Plan projects, the Statewide Transportation 
Planning process, or by special federal or state initiatives. Several key elements
have been included within the study process. These include preliminary 
purpose and need, public input, project alternatives, socioeconomic and 
environmental impacts, cost-effectiveness, and scheduling. Planning studies
also include planning level costs by phase for the study recommendations.
Project Identification
Form (PIF)
An identification form developed by KYTC Division of Planning for all
transportation projects that contains a problem statement, project description,
specific geometric and analytical data, preliminary cost estimates (includes
itemized and per mile options for DRUC), and assumptions for the project. The
form is prepared when the transportation need is first noted and the information 
is entered into the Unscheduled Project List database and is updated 
periodically. Maps and pictures for the project may also be attached. (See
Exhibit 200-02 in the Highway Design Manual for an example).
Purpose and Need The Purpose and Need Statement has three parts: The Purpose, the Need, and 
Statement Goals and Objectives. The Purpose defines the transportation problem to be
solved. The Need provides data to support the problem statement (Purpose).
The Goals and Objectives describe other issues that need to be resolved as part
of a successful solution to the problem. It is necessary for developing all
projects, is used to guide the development of alternatives, and it will be a
5 http://transportation.ky.gov/Highway-Design/Memos/Design%2004-98.pdf
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fundamental element when developing criteria for selection between 
alternatives.
Project Scoping 
Summary (TC 61-6)
Request for Funding 
Authorization (TC
90-122)
Right of Way Cost
Estimate (TC 62-203)
Utility Estimate
Form
Provides information on: project description (justification, project length,
classification, proposed design speed, current and projected ADT, etc. The
project description should include a draft purpose and need statement.),
roadway characteristics, potential alternatives, design criteria, proposed access
control, cost estimates, possible funding types, potential environmental actions,
right-of-way requirements, number of types of drainage structures anticipated,
work to be performed by KYTC, and other comments. Prepared by or for the
district preconstruction engineer on every Six-Year Highway Plan project one
year prior to the authorization of project design.
Includes project information and funding requests for planning and design,
right of way, and utilities phases along with relevant information for these
phases. (See Exhibit 200-03 in the Highway Design Manual for an example).
Includes estimated costs for acquisitions and court costs, relocation assistance,
property management, and known environmental mitigation. The form can be
used for estimates for pre-study, update for inspection, request funds, or request
additional funds.
Allows for estimates (pre-study, update for inspection, request funds, or request
additional funds) across classes (A- Final Plans, B- Final Joint Inspection, C-
Preliminary Line Inspection, D- Study, E- Pre-Study); includes basic project
information and allows for alternates.
Legislators’ Official
Request for Project
Cost Estimate and
Official form for legislators to request projects for consideration as part of the
Six-Year Highway Plan. Includes location, purpose, and scope. Provides for
KYTC cost estimates for legislators broken into phases of design, right of way,
Consideration utilities, construction and other.
Project Upon project initiation cost estimates for various phases are included; as noted 
Authorization (TC in the Highway Design Manual “higher-quality initial cost estimates will
10-1) reduce changes to the Project Authorization during project development.” (See
Exhibit 200-06 in the Highway Design Manual for an example).
Design Funds Provides general costs associated with a design project including project
Documentation management, environmental analysis, bridges, geotech, design, planning, and 
Summary other areas such as lighting and legal activities. (See Exhibit 200-05 in the
Highway Design Manual for an example).
Expedited Bridge A preprogramming activity used for simple bridge replacement projects on 
Replacement roads classified as local or collector with ADT < 1,500. Proposed bridges will
Program (EBRP) have no major environmental impacts, exhibit minimal drainage issues, and 
induce minimal scour. Proposed projects should not encroach on a regulatory 
floodplain; if they do, further analysis is warranted. Final study functions as a
scoping document, environmental document, and DES for qualifying bridges.
KYTC Central Office staff have also begun developing a cost per mile report that includes details from six
years of past projects such as authorized and expended funds for each phase of DRUC. This spreadsheet is
available on the KYTC Program Management intranet site and continued development and refinement of
such tools is likely to provide valuable cost information to project managers. A snapshot of this tool is
shown in Figure 14.
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Figure 14: KYTC Cost Per Mile Spreadsheet
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There are also some relevant sections from the Kentucky Revised Statutes that pertain to estimating. KRS
176.440 provides that the state highway engineer “shall provide a cost estimate for any project that a
member of the General Assembly desires to be considered for advancement or inclusion in the six (6) year
road plan.” KRS 176.430 pertains to the six-year road plan and requires that each project include estimated 
costs for each phase as well as an estimated cost to complete the project. The full text of these statutes is
included in the Appendix B.
District Interviews
To better understand KYTC’s current approach to estimating, interviews were conducted with three district
offices, Districts 1, 7, and 12. The results of those interviews are summarized here and generally focused 
on two estimating scenarios: estimates that were required to be done quickly (usually same day or next day)
and estimates that allowed for proper preparation (approximately 10 working days). The other districts were
queried for information on any documentation or tools that they use to generate estimates. District 5
provided detailed information regarding their estimating procedures, thus their response is also included 
here.
District 12 staff commented that they usually do not have much time to prepare an estimate. Often, they are
asked to assemble estimates quickly, although ideally two weeks would provide more accurate estimates.
Staff rely a lot on historical experiences and intuition when developing initial estimates, especially when 
there are time constraints. When the district receives a request for an initial project estimate, they will begin 
by examining the project scope and the amount of time they have been allocated to prepare the estimate.
The amount of time they have to develop the estimate influences its quality and the amount of detail that
goes into it. They also look at the office’s records to see what information on the request exists. If Planning 
does not have information, the design team and project managers will be consulted to estimate costs (a
parametric estimate). Quick estimates can be aided by the use of Lidar and Google Earth. When projects
are well-defined, better estimates can be prepared, otherwise costs may be inflated due to many unknowns.
PIF’s are generally not being created since new estimates are rarely asked for, although some have been 
compared and adjusted based on historical data.
District 7 staff noted that first estimates often pose the most challenges because staff must identify what
utilities, telephone and water lines, and other features will need to be accounted for and dealt with. If staff
is given several days they will develop a line item estimate, using photographs, Google Earth, or other
materials related to the proposed project. They will also study property types and consult the Property 
Valuation Administrator’s records. When estimates must be done quickly, then cost per mile or historical
bid-based techniques will be utilized. In this scenario, right of way and utility costs are based on the number
of miles and either high, medium, or low impacts. If similar projects exist and line items are up to date, then 
an estimate can be done relatively quickly, however if there is no prior information the tendency is to lean 
towards a high-end estimate to allow for contingencies. Staff indicated they would like to have better access
to historical data. Estimates can also be done quickly if the project is fairly simple, such as a bridge project
with only a handful of parcels. Digital copies of estimates are sometimes maintained, so staff noted that
having a more comprehensive approach to storing past estimates for future reference would be useful. PIF’s
can either be dated or relatively accurate, however a number of projects in the six-year plan have older
PIF’s which may require new estimates for accuracy. PIF’s were also mentioned as a potentially good place
to document estimates and project information, if kept up to date. Finally, DNAs generally have better
estimates but staff must estimate alternatives in the DNA as well and would prefer a cost per mile estimate
as opposed to alternatives. 
District 1 utilizes a cost estimate sheet that has per mile average costs for each phase based on different
project types as well as on different elements of each phase, such as types of utilities. The numbers from
the sheet are based on District 1 projects and allow planning staff to generate quick estimates without having 
to consult other areas. Most estimates will conform to the sheet unless it is a rare project type. The district
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will have meetings to discuss high-priority projects in which they will review the project on Google Earth,
review as a group, and develop a rough estimate such as cost per mile. When examining projects via Google
Earth, staff will look for particular features such as property and utility types that may indicate if an estimate
will fall on the low or high end of estimate ranges. If a request for an estimate requires a quick turnaround 
of a few days, then staff will attempt to visit the site and identify any potential red-flag issues. Estimates
that are done in a few hours are based on knowledge of similar previous projects and the cost estimates
sheet. Staff noted that underestimating costs is not infrequent in design, especially on smaller bridge
projects. In terms of documentation, local Area Development District projects will be entered as a PIF with 
information on how the estimate was generated and the individual responsible. However, staff mentioned 
that the PIF system can be cumbersome and does not allow attachments, which could be useful. If estimates
are produced via the Legislative Request Form, then no additional recordkeeping is done which underlies
the difficulty that staff often face for many estimates in backtracking from a dollar amount to determine
how it was developed. 
District 5 provided comprehensive information on their estimating process, broken apart into design, right
of way, utilities, and construction. The district does maintain a cost estimate sheet similar to other districts
with per mile average costs across phases. Generally, design costs are estimated to be approximately 10
percent of the construction estimate with a minimum of $200,000 for consultant contracts. If similar projects
are available for comparison, they will examine those design costs using per mile comparisons. District
personnel will also account for any potential large structures or unique features that may impact costs. Right
of way estimates involve first examining the number of parcels potentially affected using Property 
Valuation Administrator plans if available. Lacking any old plans or PVA information, the district will
examine the corridor and make an assumption regarding the amount of right of way that will be needed.
Once this is done, estimates of the price per square foot for property in the area is generated using projects
in the same area or the cost estimate sheet and classification of the area as residential, commercial, or rural. 
To complete the right of way estimate, a $7,000 per parcel administrative fee and 40 percent legal fee is
added. To begin a utility estimate, staff take inventory of resources that could be used such as Kentucky 
Infrastructure Authority maps, pipeline maps, water company maps, etc. This, along with on-site
inspections of overhead lines, water meters, and manholes, can provide good information regarding 
potential issues. Generally, a worst case scenario is used for utilities in which KYTC pays for many or for
all the utilities to be relocated, with unit prices being derived from the district’s per mile cost estimates
sheet. Finally, construction costs are estimated using similar, recent projects. For example, bridge
replacements are done using a spreadsheet with various categories of square footage to help generate
estimates.
District Cost Estimating Strategies
After interviewing District 1 and receiving their cost estimation sheet, KYTC district offices were asked 
about their initial estimating practices; specifically, about whether they use a standard set of tools, forms,
or methods to generate initial estimates. Table 15 summarizes the responses, and Appendix C includes some
of the forms and spreadsheets that are used to prepare estimates. A number of districts (e.g., 1, 4, 5, 8) have
developed cost estimation sheets, which provide a baseline for developing initial estimates. These sheets
contain both high-level guidance and detailed cost breakdowns. A number of districts also have
spreadsheets that are used to facilitate estimation; many of these contain fields prepopulated with 
multipliers, which enable them to automatically calculate the price of specific items (e.g., a water line of a
specified diameter). Districts’ estimating practices are informed by historical projects in most cases. For a
proposed project, staff identify similar previous projects as a starting point. They examine the costs of those
projects and generate estimates in light of these comparisons, knowledge of current construction pricing,
and other contextual factors that can influence total expenses. Several of the districts keep their cost
estimation sheets or spreadsheets up-to-date, although the frequency of updates is dictated in part by how
quickly, and to what extent, construction costs fluctuate. 
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currently under design projects as a baseline
• Bases estimates on similar historical projects
Table 15: Strategies for Preparing Initial Estimates Across Districts
District Tools and Methodologies
1 • Uses a cost estimation sheet that contains 
high-level information for four categories: per
mile costs for construction, right-of-way, 
utilities, and design
• Sheet contains detailed price breakdowns of
key items in each category
• Estimates are adjusted to factor in project
context, inflation, and contingencies
2 • Most estimates prepared using historical or
3
• Documents the information used for, and
justification underlying, estimate in a
spreadsheet that narrates different aspects of a
project (e.g., average daily traffic;
assumptions about right-of-way, utilities, and
design; key structures; project context; and
environmental impacts)
4 • Uses a cost estimation sheet that contains 
high-level information for four categories: per
mile costs for construction, right-of-way, 
utilities, and design
• Sheet contains detailed price breakdowns of
key items in each category
• Maintains a separate spreadsheet with cost per
mile estimates for several project types (e.g., 
two-lane rural major/minor widening, three-
and five-lane urban)
• Maintains another spreadsheet to prepare
detailed estimates of items (e.g., right-of-way
for a variety of parcel types, water and gas 
lines with different characteristics);
o Spreadsheet automatically calculates 
prices 
5 • Uses a cost estimation sheet that contains 
high-level information for four categories: per
mile costs for construction, right-of-way, 
utilities, and design
• Maintains a spreadsheet that assists with the
calculation of detailed estimates for each
category (e.g., right-of-way according to
parcel type, water and gas lines with different
characteristics, construction of particular
features, material costs, excavation, and
borrow)
6 • Maintains a spreadsheet that contains 
information on historical projects
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o Items include: original and ultimate
design costs, utility costs, right-of-
way cost, actual construction costs, 
information on consultants, and
roadway attributes
• Estimates prepared using historical data —
analogous estimates are the principal method, 
with appropriate inflation and scaling factors 
accounted for
7 • Maintain a cost estimation sheet on file that
contains high-level information for four
categories: per mile costs for construction, 
right-of-way, utilities, and design
• Most estimates prepared using historical
projects as a baseline
o Many estimates are line-item
estimates that consider individual
project components
8 • Uses a cost estimation sheet that contains 
high-level information for four categories: per
mile costs for construction, right-of-way, 
utilities, and design
• Sheet contains detailed price breakdowns of
key items in each category
• Prices are updated on a project-by-project
basis to account for inflation and
contingencies
9
and fiber)
• Begins with baseline figures (based on
previous projects) to estimate construction
costs; prices are adjusted based on project
location and job type
• Design estimate is developed after
construction estimate, taking into account
project type and size, environmental
challenges, and geotechnical considerations
• Right-of-way — Google Maps is used to
count houses and structures (for rural
projects); for urban projects, staff make field
visits to judge impacts
• Maintains a list of average utilities costs (e.g., 
power, water, gas, telephone, cable, sewer, 
• Develops estimates based on similar historical
projects
• Maintains a price list of geotechnical costs for
various items
• Prepares detailed estimates for nearly every
project
• Lidar data and Inroads used to produce
approximate excavation numbers and
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estimates for structural costs, pavement, and
drainage
• Prices based on costs of recently constructed
projects in the area, with additional
contingency added in (approximately 30 
percent)
• A worksheet is used to estimate utility costs
• Right-of-way is estimated based on recent
projects in the area
• Maintains documents with details on average
cost per mile
• Costs are adjusted to account for project type, 
location, and contingencies
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Appendix A: Kentucky Transportation Cabinet Policy Manuals
Manual Chapter(s) Subject(s)
Highway Design HD 202 Administrative Procedures Pre-Design Activities
Right of Way ROW 300 Project Development Policy, Studies
Traffic Operations TO 700 Lighting Plan Development
Professional
Services
PS 15-05 Contracting Preparation of Cabinet Estimate for
Contracts with Professional Firms
Environmental
Analysis
EA 200 Administration Environmental Consultants
EA 400 Environmental Document
Types
Governing Documents and Authorities, 
Introduction, Environmental Overview, 
Categorical Exclusion, Environmental
Assessment, Finding of No Significant
Impact (FONSI), Draft Environmental
Impact Statement, Final Environmental
Impact Statement (FEIS), Record of
Decision (ROD), Reevaluation of
Environmental Documents
EA 500 Noise Impact Analysis Governing Documents and Guidance, 
Introduction, Traffic Noise Analysis
EA 600 Air Quality Analysis Governing Documents and Guidance, 
Introduction, Air Quality Impact Analysis
EA 700 Socioeconomic Impact
Analysis
Governing Documents, Introduction, 
Socioeconomic Assessment, Community
Impact Assessment, Environmental
Justice Analysis, Section 4(f) Evaluation, 
Section 6(f) Evaluation
EA 800 Ecological Impact
Assessment
Governing Documents and Requirements, 
Introduction, Ecological Overview, 
Habitat Assessment (No Effect Finding), 
Ecological Base Studies, Biological
Assessment
EA 900 Cultural Resource
Assessment
Governing Documents, Introduction, 
Section 106, Archaeological Overviews, 
Archaeological Investigation Form, 
Archaeological Phase I Intensive Survey, 
Archeological Phase II Testing, 
Archaeological Phase III Data Recovery, 
Historic Architectural Overviews, 
Historic Architectural Investigation Form, 
Historic Architectural Survey, Section
4(f) Documents
EA 1000 UST and Hazardous 
Materials Impact Assessment
Governing Documents and Requirements, 
Introduction, Environmental Site
Assessment Overview, Phase I
Environmental Site Assessment (ESA), 
Phase II Environmental Site Assessment, 
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Phase III Environmental Corrective
Action
Utilities and Rail UR 600 Utility Estimating and
Programming Funds
General, Estimate Development
Procedures, Utilizing Non-Utility Phase
Funding
UR 700 Project Authorization
Letters
Format Requirements
UR 1000 Utility Company
Submissions
Utility Cost Estimate Review
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Appendix B: Kentucky Revised Statutes
176.440 State highway engineer to provide cost estimate for any project that legislator desires in
six-year road plan. 
The state highway engineer shall provide a cost estimate for any project that a member of the General
Assembly desires to be considered for advancement or inclusion in the six (6) year road plan
176.430 Transportation Cabinet to study needs of highways and develop recommended six (6) year
road plan that identifies individual transportation projects — Proposed biennial highway 
construction plan — Factors to be considered in development of each project — Monthly 
transmission of project data to General Assembly — Cabinet may expend funds necessary to 
complete authorized projects — Digitized maps. 
(1) The Transportation Cabinet shall undertake a continuing study of the needs of the highways under its 
jurisdiction for the purpose of bringing existing facilities to acceptable standards or for the replacement of
existing facilities when required. 
(2) The Transportation Cabinet shall develop a recommended six (6) year road plan that identifies the
individual transportation projects or portions thereof that are scheduled to be constructed in each county. 
The recommended six (6) year road plan shall include a recommended biennial highway construction
plan. The recommended six (6) year road plan and recommended biennial highway construction plan
shall be submitted to the General Assembly as required by KRS 48.110(6)(f). The six (6) year road plan
shall include but shall not be limited to the following information for each project:
(a) The county name;
(b) The Kentucky Transportation Cabinet project identification number;
(c) The route where the project is located;
(d) The length of the project;
(e) A description of the project and the scope of improvement;
(f) The type of local, state, or federal funds to be used on the project;
(g) The stage of development for the design, right-of-way, utility, and construction phase;
(h) The fiscal year in which each phase of the project should commence;
(i) The estimated cost for each phase of the project; and
(j) The estimated cost to complete the project. 
(3) The Transportation Cabinet shall identify projects in the six (6) year road plan that may, in accordance
with this section, be advanced from later years, to maximize the use of all funds available to the cabinet, 
and to plan for the historical precedent of projects being delayed due to unforeseen circumstances. As 
required by KRS 48.110, the Governor shall submit to the General Assembly, as part of the proposed
biennial highway construction plan, a list of projects from the last four (4) years of the six (6) year road
plan, not to exceed ten percent (10%) of the recommended biennial highway construction appropriation, 
which can be advanced if additional money is received and all projects included in the enacted biennial
highway construction plan have been advanced or completed to the extent possible. 
(4) In developing the design, right-of-way, utility, and construction phase of each project, the following
factors shall be considered but are not exclusive:
(a) Alignment of existing roads;
(b) The width or elevation of existing roadways and shoulder surfaces;
(c) The width of rights-of-way;
(d) The cost of each phase of the project plus a separate identification of the cabinet's 
administrative costs for each phase;
(e) The type and volume of traffic;
(f) The condition of structures and drainage;
(g) The accident rate;
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(h) The geographic distribution of roadways to be constructed or reconstructed; and
(i) The social, economic, and environmental impact of the proposed project.
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Appendix C: District Estimating Tools
District 1
District 1 Estimate Information
Per Mile Average Design
Two Lane $0.5 Million
Four Lane $1.0 Million
Per Mile Average R/W
Two Lane $2.5 – 3.5 Million
Four Lane $4.0 – 6.0 Million
Per Mile Average Utilities
Two Lane $1.4 Million
Four Lane $2.1 Million
Per Mile Average Construction
Two Lane $2-4 Million
Four Lane $4-8 Million
Four Lane Interchange $8-12 Million per Interchange
Turn Lane $750 per foot
PER MILE PROJECT TOTAL (All Phases): Two Lane $6.4 – 9.4 Million
Four Lane $11.1 – 17.1 Million
I. Design
Per Mile – Two Lane $450,000
Per Mile – Four Lane $1,000,000
Bridge (Consultant) $200,000 – 250,000 per Bridge
Small Projects $100,000 - $500,000 Varies
Stream Mitigation $102 per Foot (poor ephemeral)
$612 per Foot (excellent perennial)
II. Right of Way
Relocation $300,000 per Residence *
Commercial $2,000-$400,000 per Acre
Buildable Land $15,000 per Acre
Farm/Non Commercial $40,000-$120,000 per Acre
Hillside Acreage (Non-Buildable) $4000-$8000 per Acre
Grave Relocation $8,000 per Grave
*This estimated amount covers the cost of purchase and services.
III. Utilities
Power Company $6500 per pole
Telephone (underground) $65,000 per mile for Copper
$100,000 per mile for Fiber
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Cable $3250 per pole
Water and Gas Lines: 2 inch $30 per foot
4 inch $45 per foot
6 inch $55 per foot
8 inch $65 per foot
10 inch $120 per foot
12 inch & above $320 per foot
6” Encasement Line $60 per foot
(Required under all Roadway and Shoulders.)
Add 35% overhead to total.
Fiber Optics $75,000 Minimum
Utility Estimate $75,000 Minimum
Railroad Involvement $250,000 Minimum
IV. Construction
Geometrics
Bridge Widths: Minor State Road 35 feet wide
Major State Road 40 feet wide
Bridge & Approach Cost
Bridges $70 per Square Foot
State Approaches $500 Per Foot
County Approaches $400 Per Foot
Prices do not include Excavation Cost.
General Construction Cost
Excavation $3-$7 per Cu. Yd. (Project Pending)
Borrow $12 per Cu. Yd.
Asphalt $70-$120 per Ton (Depending on Job Size)
DGA $22 per Ton
Guardrail $22 per Foot
Miscellaneous 10% - 20% of Total other cost 
(Depending on Unknowns)
30” & Below Drainpipe $65 per Foot.
36” - 48” Drainpipe $100 per Foot
54” - 96” Drainpipe $300 per Foot
RCBC Culvert $40 per Cu. Ft. (including the steel)
Project Engineering 15% of Construction Cost
Contingencies 10%
This information was compiled and documented as of December 11, 2014.
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District 3
BARREN
PIF 
03 005 C0000 2.00 NEW CONNECTOR FROM KY 90 EAST TO KY 249 New Route
Length =
1.4 mi.
D – 750
R – 1,100
U – 800
C – 5,200
Total – 7,850 
A new route is proposed to provide access from routes south of Glasgow to an existing interchange with Nunn Parkway. There
does not appear to be a need to continue the Outer Loop around the south of Glasgow, so the new corridor is not assumed to tie 
into the Outer Loop. There is a wide corridor for a possible new route between KY 90 and KY 249, and the project team should
investigate several alternatives. Based on aerial images, the best location for a new route is to start on KY 249 at approx. MP 14.5 
(north of Jimtown Terrace Road), intersect KY 63 at approx. MP 12.3 (at intersection with Fox Trail) and end at KY 90 approx. 
MP 12.3 (north of Hidden Forest Road). Approx. distance is 1.4 mi. A corridor farther south will require a longer alignment (2 mi 
+). Project Team may want to consider acquiring right of way for an ultimate 4-lane typical section.
Design will require roadway geotech and most likely structure geotech. Assume a few larger box culverts. Design can be in-house
or by consultant and survey by aerial. Assume approach work at KY 249 and KY 63 due to narrow roadways and vertical 
deficiencies of each. Intersection at KY 90 will require addition of a SB right turn lane on KY 90 – currently under construction, 
KY 90 will be a 5-lane rural typical section at the proposed intersection.
ROW may involve 10-15 parcels based on land use from aerial images. There is a narrow corridor through which the new route
can fit along KY 63 without involving a residential relocation. ROW estimate assumes needs for 2-lane typical section only.
Utility impacts along KY 249 and KY 63 will involve typical utilities (gas, water, telephone, electric). An electric substation is
located on KY 63 just north of the conceptual new route. This facility must be avoided, but there are numerous overhead lines
traversing the area that may be impacted by the route particularly considering the earthwork that will be involved in that area
(mostly excavation). 
Construction assumes a 2-lane rural typical section with wide shoulders. Existing elevations range from Elev. 760’ at the KY 249 
intersection, Elev. 760’ at the KY 63 intersection, and Elev. 800’ at the KY 90 intersection with maximum contours in the range of
800’ to 820’ between KY 249 and KY 63 and 840’ to 860’ between KY 63 and KY 90. Anticipate significant excavation (waste
job) similar to KY 100 Connector project in Logan County.
BARREN
subset of PIF
03 005 D1297 1.00
Major widening from Donnelly Drive to US 31E (Roger
Wells) in Glasgow
BMP
11.078
EMP
12.799
Length =
1.72 mi.
62 
Assume three lane urban typical section from Industrial Drive (MP 11.5) to US 31E (MP 12.8) due to urban nature of area, 
numerous residential small lots, structures located close to roadway. 15 road approaches will be included – Industrial Drive
being the most significant.
Includes existing Dbl 12x7 culvert over Huggins Branch, MP 11.5 (00500056N). 
Urban design for 1.7 miles of widening. Assume consultant design. Assume geotechnical for roadway structures. Bridge design. 
Environmental involvement for stream impacts (Corps Permit).
ROW – according to 1955 plans, ROW is 30’ each side of centerline. Assume 45-60 parcels; at least 25 of which are small lots
in he it  limi hi h will ha id bl da f ds. A f  indus ial ti . A l P  Utili 
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D – 1,000
R – 2,000 
U – 3,000
C – 7,500 
Total – 13,500
KTC Technical As 
BARREN
expansion of PIF
03 005 B0031E 1.00
Major widening or 2+1 from State Park Road to Nunn 
Parkway
BMP
1.222
EMP
12.296
Length =
11.07 mi.
D – 3,500
R – 10,000 
U – 5,000
C – 35,000 
Total – 53,500
BARREN
PIF
03 005 B0090 3.00
Major widening from Sanders Street in Cave City to US 68 
(Glasgow Outer Loop) in Glasgow
BMP
0.160
EMP
8.587
Length =
8.42 mi.
D – 2,500
R – 6,000 
U – 3,500
C – 27,500 
Total – 39,500
ADT ranges from 3,600 vpd near state park to 10,400 near parkway.
Assume four lane divided rural typical section, although other typical sections may be used within project limits: 2+1 in rural 
areas, 5-lane urban in the last mile before the parkway interchange. Significant grade from State Park Road to bridge over Peter
Creek. 32 road approaches will be included, including 5 intersections with state routes.
Includes several significant bridges (00500027N over Peter Creek, 00500026N over Coon Creek, 00500025N over Skaggs
Creek). 
Assume that this 11 mile section will be broken up into multiple sub-sections. Assume geotechnical for roadway structures and 
cut/fill near state park. Bridge design. Environmental involvement for stream impacts (Corps Permit).
ROW - Based on the 13 miles of widening of KY 90 in Barren, assume 200 parcels. 
Utilities include typical facilities – gas, water, telephone, and possibly sewer in the urban area. Overhead electric and pole route
will be impacted along majority of corridor. 
Cost estimates based on KY 90 widening (3-108.1, 108.3, 108.5) which is 13 miles of mostly 2-lane/4-lane widening of existing 
with some areas of new alignment.
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______________________________________________________________________________________
District 4
November 2011
District #4
Estimate Information:
PER MILE
Per Mile Average Construction
Two Lane $3 –6 Million
Four Lane $4-10 Million
Four Lane Interchange $8-12 Million per Interchange
Turn Lane $400 per foot
Per Mile Average R/W
Two Lane $1.2 Million
Four Lane $2.2 Million
Per Mile Average Utilities
Two Lane $0.4 Million
Four Lane $0.5 Million
Per Mile Average Design
Two Lane $0.3 Million
Four Lane $0.7 Million
PER MILE PROJECT TOTAL (All Phases): Two Lane $5.7 - 8.7 Million
Four Lane $7.4 – 13.4 Million
DETAILED
I. Design
Per Mile – Two Lane $300,000
Per Mile – Four Lane $700,000
Bridge (Consultant) $200,000 per Bridge (Min.)
Small Projects Varies $100,000 - $500,000
Stream Mitigation $250 per Foot
II. Right of Way
Relocation $100,000 per Home (min. i.e. Value Home less $50,000)
Commercial $50,000 per Acre
Buildable Land $30,000-$40,000 per Acre
Farm/NonCommercial $5,000-$10,000 per Acre
Hillside Acreage (Non-Buildable) $1000-$3000 per Acre
Grave Relocation $10,000 per Grave
III. Utilities
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Power Company $6500 per pole
Telephone $6500 per pole
Cable $3250 per pole
Water and Gas Lines: 2 inch $30 per foot
3 inch $35 per foot
4 inch $40 per foot
6 inch $55 per foot
8 inch $65 per foot
10 inch $500 per foot
12 inch & above $750 per foot
6” Encasement Line $60 per foot
(Required under all Roadway and Shoulders.)
Add 35% overhead to total.
Underground Telephone $25 per foot
Fiber Optics $75,000 Minimum
Minimum Utility Estimate $75,000
IV. Construction
Geometrics
Bridge Widths: Minor State Road30 feet
Major State Road 40 feet
County (1-Lane) 20 feet
Bridge & Approach Cost
Bridges $150 per Square Foot
State Approaches $500 Per Foot
County Approaches $400 Per Foot
Prices do not include Excavation Cost.
General Construction Cost
Excavation $3-$10 per Cu. Yd. (Project Pending)
Borrow $16 per Cu. Yd.
Asphalt $70-$100 per Ton (Depending on Job Size)
DGA $30 per Ton
Guardrail $15 per Foot
Miscellaneous 15% - 40% of Total other cost (Depending on Unknowns.
30” & Below Drainpipe $75 per Foot.
36” - 48” Drainpipe $100 per Foot
54” - 96” Drainpipe $500 per Foot
RCBC Culvert $725/lf single barrel
$500/lf each additional barrel.
Quick Curb $65 per foot.
Project Engineering 15% of Construction Cost
Contingencies 5%
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TYPE OF CONSTRUCTION COST PER MILE COST BASEDON PROJECTD R U C TOTAL
2-LANE RURAL (MINOR
WIDENING) $ 300,000.00 $ 300,000.00 $ 200,000.00 $ 2,400,000.00 $ 3,200,000.00 04-153.00
2-LANE (MAJOR WIDENING) $ 400,000.00 $ 700,000.00 $ 500,000.00 $ 4,000,000.00 $ 5,600,000.00 04-8705.00
4-LANE RURAL DIVIDED $ 400,000.00 $ 2,300,000.00 $ 800,000.00 $ 5,200,000.00 $ 8,700,000.00 04-8103.30/.40
2-LANE RURAL, 4-LANE
ULTIMATE $ 700,000.00 $ 1,700,000.00 $ 500,000.00 $ 3,000,000.00 $ 5,900,000.00 04-297.21/.23/.27
3-LANE URBAN $ 500,000.00 $ 900,000.00 $ 1,000,000.00 $ 4,000,000.00 $ 6,400,000.00 04-194.00
5-LANE URBAN $ 400,000.00 $ 1,500,000.00 $ 800,000.00 $ 4,500,000.00 $ 7,200,000.00 04-133.00
INTERCHANGE
KTC Technical Assistance Report Review of State DOT Estimation Procedures 66 
 
   KTC Technical Assistance Report Review of State DOT Estimation Procedures 67 
 
   
 
 
  
KTC Technical Assistance Report Review of State DOT Estimation Procedures 68 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
  
 
 
 
     
     
   
     
     
   
     
   
    
    
   
    
     
    
    
   
     
    
    
     
   
    
         
         
        
   
     
    
   
 
    
    
   
 
 
 
 
  
      
     
    
    
   
 
______________________________________________________________________________
District 5
May 2010
District #5
Estimate Information
PER MILE
Per Mile Average Construction
Two Lane $3 - $6 million
Four Lane $15 -$20 million
Four Lane Interchange $8 -$12 million per interchange
Turn Lane $750 per foot
Per Mile Average R/W
Urban Area
One Lane $0.6 million
Two Lane $1.2 million
Four Lane $1.7 million
Rural Area
One Lane $0.25 million
Two Lane $0.5 million
Four Lane $0.75 million
Per Mile Average Utilities
Urban Area
One Lane $0.8 million
Two Lane $1.0 million
Four Lane $1.2 million
Rural Area
One Lane $400K for 1st two miles and $200K for each additional
Two Lane $500K for 1st two miles and $250K for each additional
Four Lane $600K for 1st two miles and $300K for each additional
Per Mile Average Design
Two Lane $0.5 million
Four Lane $1.0 million
PER MILE PROJECT TOTAL (All Phases):
Two Lane $5.7 - $8.7 million
Four Lane $18.9 - $23.9 million
DETAILED
I. Design
Per Mile – Two Lane $600,000
Per Mile – Four Lane $1,200,000
Bridge (Consultant) $200,000 per bridge (min.)
Small Projects $100,000 - $500,000 
Stream Mitigation $250 per foot
(updated 2/8/13)
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District 6
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District 8
KTC Technical Assistance Report Review of State DOT Estimation Procedures 75 
 
   
 
 
  
KTC Technical Assistance Report Review of State DOT Estimation Procedures 76 
 
   
 
 
  
  
  
  
  
  
  
  
 
    
   
 
 
 
 
 
 
 
 
 
District 9
Utility Costs
Power $50,000 per mile
Water $125,000 per mile
Gas Crossing $50,000 per mile
Telephone $35,000 per mile
Cable $15,000 per mile
Gas $35,000 per mile
Sewer $150,00 per mile
Fiber $10 per foot
Note: This equates to about $500,000/mile for a typical D-9 job. However, it was noted that
these estimates are coming up low so the district has been applying a multiplier of about 2 for 
about $1 million/mile.
District 10
KTC Technical Assistance Report Review of State DOT Estimation Procedures 77 
